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ABSTRACT
Mothers’ Accuracy and Bias in Predicting their Toddlers Performance
on the Bayley Scales of Infant Development
Darcey N. Powell
This study evaluated mothers’ specific knowledge of their own toddlers’ development. Mothers’
predictions of their toddlers’ performance on the Bayley Scales of Infant Development, Second Edition
(BSID-II) were compared to their toddlers’ performance on each task. In addition, mothers’ accuracy in
their predictions and toddlers’ performance was compared to the toddlers’ display of emotional
behaviors during the assessment. Mothers (N = 68, M age = 31.31 years) with toddlers between the ages
of 19 and 26 months (M age = 21.76 months) completed demographic questionnaires, measures assessing
their perceived parenting self-efficacy, their knowledge of developmental norms, and their expectation
for their toddlers’ performance on the BSID-II. Toddlers were administered the BSID-II, with their parent
present. The administration was videotaped and toddlers’ behavior during the assessment was later
coded. Results indicated that mothers’ predictions were associated with their toddlers’ performance,
but their predictions of performance varied between the mental and motor scales. In addition, mothers’
biographical information was not associated with their accuracy on either the mental or the motor scale,
or their toddlers’ performance. Mothers’ biases were associated with their toddlers’ performance on
the mental scale, but not the motor scale. Finally, mothers’ ratings and the assessment administrator’s
ratings of toddlers’ emotional behavior were associated with mothers’ accuracy and their toddlers’
performance. However, toddlers’ display of emotional behavior was only modestly associated with their
mothers’ accuracy. These results suggest that mothers may take their children’s typical behavior into
consideration when predicting their performance, recognizing that the toddlers’ emotional behavior
during the assessment will likely affect their performance. These findings may be useful to the revision
and development of assessments for young children and to practitioners who work with parents of
young children.
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Mothers’ Accuracy and Bias in Predicting Their Toddlers’ Performance on the
Bayley Scales of Infant Development
Research has shown that mothers who are familiar with child development norms and
know the capabilities of their own children are likely to create more optimal child rearing
settings than are mothers who know less about child development and what their children can
do (Coleman et al., 2002; Hunt & Paraskevopoulos, 1980; Morawska, Winter, & Sanders, 2009;
Reich, 2005). Greater knowledge of child development has also been associated with more
positive child outcomes (Morawska et al., 2009). General knowledge of child development is
related to, but is not the same as, specific knowledge about one’s own child. Both types of
knowledge are important when mothers predict their children’s future behavior; mothers can
draw on general knowledge of when children typically develop certain abilities and relate that
information to what they know their children can do.
Mothers are providing an estimate of the abilities they believe their children have when
they predict how their children will perform a task. Researchers can assess the accuracy of the
mothers’ predictions by asking their children to perform the tasks and evaluating how the
children perform at a particular point in time. Accurate predictions suggest that mothers know
their children’s capabilities. At times there can be a systematic difference between what
mothers believe their children can do and what their children do during an assessment. This
bias arises when mothers routinely think their children cannot do something, but the children
can – underestimations, or when mothers routinely think their children can do something, but
the children cannot – overestimations. In addition, there may be instances when mothers know
that their children are capable of performing a task but the children fail to perform the task,
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despite being able to, resulting in an outcome that appears to be an overestimation, but the
error is due to the children and not the mothers.
Previous studies have found that mothers’ characteristics and actions relate to their
accuracy in predicting their children’s capabilities and performance on developmental tasks
(Coleman et al., 2002; Hunt & Paraskevopoulos, 1980; Karraker & Evans, 1996; Tamis-LeMonda,
Chen, & Bornstein, 1998). Although these studies have documented maternal inaccuracy,
extant studies have not explored children’s characteristics and behaviors during assessments
that may contribute to this inaccuracy. Furthermore, researchers have not determined if
maternal inaccuracy and bias is a result of maternal characteristics and behaviors, child
characteristics and behaviors, or a combination of both.
Therefore, this study proposed three primary research goals: (a) to assess the accuracy
of mothers’ predictions of their children’s performance, (b) to identify characteristics and
behaviors, of both the mothers and their children, that are predictive of individual differences
in mothers’ accuracy, and (c) to identify characteristics and behaviors, of both the mothers and
their children, that are associated with mothers’ biased predictions of their children’s
performance (systematically predicting better or worse performance from their children
relative to their children’s abilities).
Data on mother-child dyads from a previous study investigating parenting self-efficacy
and mother-child interaction (Coleman & Karraker, 2000) were reexamined to address these
research goals. Mothers in that study completed a series of questionnaires regarding
demographic information (including information on their children’s temperament and when the
children had reached developmental milestones), parenting self-efficacy, child-rearing
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attitudes, knowledge of child development, and expectations for their children’s performance
on the Bayley II Scales of Infant Development (BSID-II). Their children were then administered
the BSID-II. In this study, characteristics and behaviors of both the mothers and their children
were examined as correlates of mothers’ accuracy and bias in making their predictions.
Videotapes of the BSID-II were coded to quantify the children’s behavior during the assessment
to determine behavioral correlates of maternal accuracy and bias.
The literature review below first covers the BSID-II and the use of maternal report by
researchers, then addresses what is known about factors associated with (a) mothers’
knowledge of child development and knowledge of their own children’s abilities, (b) mothers’
biases in reporting and predicting their own children’s behaviors, and (c) mothers’ and toddlers’
characteristics and behaviors that relate to mothers’ accuracy in predicting their toddlers’
performance. Following a review of literature that relates to the goals of this study, the specific
research questions and hypotheses evaluated are described.
Bayley II Scales of Infant Development (BSID-II; Bayley, 1993)
Unless otherwise noted all information in this section is from the Bayley Scales of Infant
Development, Second Edition, manual (Bayley, 1993). Revised in 1993, the BSID-II consists of a
mental, a motor, and a behavior rating scale. The BSID-II has been used in research and clinical
settings and within the medical field to assess children’s developmental abilities and to
determine if children are possibly developmentally delayed or advanced. This measure has
been validated for children between the ages of 1 and 42 months. The assessment takes about
half an hour for children under the age of 15 months and up to an hour for children between 15
and 42 months.
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Flexible administration allows caregivers to encourage their children to complete a task
or take short breaks when the children are tired or restless, which aids test administrators in
capturing the children’s fullest potential. However, there may be instances when even this
flexible administration does not allow the administrator to accurately observe the children’s
capabilities. To reduce the number of distractions in the environment and gauge the children’s
true ability, the manual suggests conducting the assessment in a lab, rather than in the
children’s home. In addition, the developers discuss methods of handling stranger fear, a
common obstacle in capturing the child’s true ability when assessing children in this age range.
The mental scale includes tasks assessing children’s memory, habituation, problem
solving, number concepts, generalization, classification, vocalization, and social skills. The
motor scale assesses children’s gross and fine motor movements including rolling, crawling or
creeping, sitting, standing, walking, running, jumping, prehension, use of writing instruments,
and hand movements. Raw scores on the two scales are converted to index scores to create the
Mental Development Index (MDI) and the Psychomotor Development Index (PDI), each with a
mean of 100 and standard deviation of 15. Research on the mental and motor scales of the
BSID-II has found that approximately one-quarter of the variance in children’s scores, two
weeks later, are explained by their original scores, indicative of moderate stability (Harris,
Megens, Backman, & Hayes, 2005). The manual also offers evidence suggesting good inter-item
reliability for the assessment as a whole and within the mental and motor scales. In addition, it
gives evidence for predictive, discriminant, construct, content, and concurrent validity of the
assessment.
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The Behavior Rating Scale (BRS) is completed by the administrator after the assessment
has ended to evaluate the children’s behavior during the assessment and includes: attention
and arousal, orientation and engagement with the task, their caregiver, and the administrator,
emotional regulation, and the quality of movements. The overall score, as well as the scores
within each scale, are used to determine whether the children’s behavior was within normal
limits, questionable, or non-optimal for their age during the assessment. This scale has been
shown to have the lowest test-retest reliability of the three scales, due to its focus on unstable
traits such as mood. Research by Thompson, Wasserman, and Matula (1996) suggested that the
BRS was most influenced by the child’s motor performance and that scores tended to be more
heterogeneous as the sample children’s age increased.
While not an intelligence test or a test to predict future academic performance, the
BSID-II does provide important information. During a single assessment, the administrator is
able to provide a child’s caregivers with an idea of the child’s strengths and weaknesses across
several developmental domains (Bayley, 2006). If conducted multiple times with a child, the
administrator can chart the child’s developmental progress as he or she ages or as a result of
intervention (Bayley, 2006). In addition, this assessment has been used to determine if children
are developing their mental and motor skills in line with previously normed standards (Black &
Matula, 2000).
The Bayley Scales of Infant Development have never taken maternal reports of
children’s capabilities into account when determining children’s scores on the mental or motor
scales. The manual for the second version does note though that before any decision is made
about children’s abilities or future, based on the BSID-II, other sources of information should be
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taken into consideration. These sources of information could include parental report, doctors’
diagnoses, a more in-depth observation of the child’s behavior, or other forms of assessment.
Maternal Report
Both advantages and disadvantages to using parents to report on their children’s
behavior or characteristics have been described (Seifer, 2005). This method tends to be less
expensive and more time efficient than using trained observers. In addition, parents have had
many interactions with their children, so they have a larger sample of behavior to base their
judgments on than do trained observers, who may only spend an hour or two with the children
and their parents (Coleman et al., 2002; Seifer, 2005; Saudino et al., 1998; Teti & McGourty,
1996). In addition, there are times during children’s days that researchers do not easily have
access to, but that parents can report on, like bedtime or bath time. However, parents vary in
education, experience, and training, which can lead to differential reports on behavior than
would be given if trained observers were used. Also, parents typically see their children
positively (Seifer, Sameroff, Dickstein, Schiller, & Hayden, 2004); therefore, their positive biases
may enter into their reports on behavior, giving the researcher an inaccurate picture of the
children’s actual behavior and characteristics.
Previous research by Teti and McGourty (1996) revealed that as trained observers spent
more time with children, their ratings of children’s temperament became more similar to
mothers’ ratings of their children’s temperament. Therefore, it may not be the parent who is
unreliable but rather the trained observer, who has not captured a representative sample of
the children’s behavior. Research also suggests that parents are most accurate when they are
assessing current behaviors rather than prospective or retrospective behaviors (Saudino et al.,
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1998). These authors also suggest that the combination of parental report and direct
observation may assess children’s ability better than either measure alone.
Mothers’ General Knowledge of Child Development
Mothers tend to have two main types of knowledge about child development: general
knowledge about child development, reflecting norms of development and typical behaviors of
children, and specific knowledge about their children’s characteristics, skills, and typical
behaviors. This section focuses on mothers’ general knowledge; the next focuses on mothers’
specific knowledge. Much more is known about correlates of general knowledge than
correlates of specific knowledge. Further research is needed to establish whether general
knowledge, specific knowledge, or a combination of both predict optimal developmental
outcomes for the child.
Previous research has suggested that having general knowledge of child development is
not related to mothers’ specific knowledge of their own children (Karraker & Evans, 1996).
Research by McGillicuddy-DeLisi (1982) suggests that mothers have complex belief systems in
their knowledge of child development. How parents acquire this belief system is a combination
of their own experiences as a child and a parent (McGillicuddy-DeLisi, 1982), as well as
information from external sources such as classes, doctors, and books written by child
professionals (Dichtelmiller et al., 1992; Reich, 2005).
In a study by Reich (2005) examining knowledge of developmental norms, parents and
parents-to-be correctly indicated when developmental milestones occur approximately 65% of
the time. However there can be great variability in adults’ accuracy. Therefore, researchers
have suggested that knowledge of child development may be multidimensional and domain
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specific (Tamis-Lemonda, Chen, & Bornstein, 1998). For example, Tamis-Lemonda et al. found
that mothers may know norms for language development but not know norms for play
development.
Factors associated with mothers’ knowledge of child development. Several studies
have suggested that education may be the strongest predictor of maternal knowledge of child
development, with higher education associated with greater knowledge (Hunt &
Paraskevopoulos, 1980; McGillicuddy-DeLisi, 1982; Morawska, Winter, & Sanders, 2009; Reich,
2005). Further research demonstrated that older mothers knew more about child development
norms than younger mothers (Dichtelmiller et al., 1992; Karraker & Evans, 1996; McGillicuddyDeLisi, 1982; Reis, 1988). Reich (2005) found that Caucasian mothers knew more about child
development than non-Caucasian mothers. However, one must take into consideration that
different races prioritize certain behaviors and characteristics over others, which may relate to
their differential levels of knowledge about child development (Benasich & Brooks-Gunn, 1996;
Tamis-LeMonda et al., 1998). Research has also suggested that parenting self-efficacy beliefs
are associated with mothers’ knowledge of child development (Coleman & Karraker, 2003;
Harty et al., 2006). Mothers with high levels of parenting self-efficacy tend to have more
knowledge about child development.
Other research has revealed that mothers who reported a higher family income had
more knowledge about child development (Morawska et al., 2009). Also, it has been found that
mothers who work outside the home and have help caring for their children tend to know more
about cognitive and physical development than those who do not work outside the home and
have less assistance with child care (Hunt & Paraskevopoulos, 1980; Reich, 2005). However,
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education may mediate the findings in both of these associations. Benasich and Brooks-Gunn
(1996) though, reported that above and beyond socioeconomic status, aspects of the home
environment, such as family make-up and amount of time spent with their own child, were
associated with maternal knowledge of child development. These inconsistent findings, with
regard to how the amount of time mothers spend with their children is associated with
knowledge of child development, suggests that more research should be conducted in this area.
How knowledge of child development may affect child development. In the study by
McGillicuddy-DeLisi (1982), described above, maternal knowledge of child development and
child outcomes were not associated; whereas in other studies a significant association has been
found. For example, Dichtelmiller et al. (1992) reported that mothers with above-average
knowledge of child development had children who scored one standard deviation higher on the
BSID than mothers with average or below-average knowledge of child development. Reis (1988)
suggests that mothers’ unrealistic expectations for when children acquire the skills to complete
developmental norms may cause them to become frustrated that their children have not yet
met these developmental milestones, potentially leading to harmful behaviors by the mothers.
Along the same line of research, Reich (2005) cites several other studies that have linked
greater knowledge of child development to lower levels of child maltreatment.
Why knowledge may be associated with child development. Although research has
been inconsistent in finding significant associations between mothers’ general knowledge of
child development and children’s developmental outcomes, one hypothesis has been posited
when associations are significant. The match hypothesis states that bright mothers have bright
children (Hunt & Paraskevopoulos, 1980; Miller, 1986). Not only is intelligence passed on
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genetically, but mothers who have more knowledge about child development, in general, can
create an environment that promotes their children’s development, which in turn encourages
the children to perform better on developmental assessments.
Mothers’ Specific Knowledge about Their Own Children
Within a family, parents learn what their child can do through their own interactions
with their child and by talking to the other parent about his or her interactions with the child
(Dichtelmiller et al., 1992; McGillicuddy-DeLisi, 1982). Research has suggested that, like general
knowledge of child development, specific knowledge may also be multidimensional and domain
specific. This finding was evidenced in Miller’s (1986) study where mothers were fairly accurate
in estimating their children’s ability to complete questions from the Stanford-Binet Intelligence
Scales, but the mothers were only accurate at chance level on Piagetian questions. The time
mothers spend with their children has also been suggested to be related to mothers’ specific
knowledge. All the mothers in McGillicuddy-DeLisi’s (1982) study were their child’s primary
caregiver, thus spending more time with their child, and were more knowledgeable about their
own children’s abilities than the fathers in the study, who were not their children’s primary
caregivers. Therefore differences in mothers’ specific knowledge may be a result of the amount
of time spent with their children. Overall though, it is evident that several factors influence
mothers’ knowledge about their own children’s abilities.
Mothers’ accuracy and biases in reporting their children’s behaviors. When studying
children’s characteristics and behaviors, often researchers turn to parents to report their
children’s behavior. Previous research on whether or not this is an accurate method has had
mixed findings. Some research suggests that parents can accurately recognize their children’s

11

strengths and weaknesses (Harty, Alant, & Uys, 2006). However, other studies have found that
when parents are judging their own children’s behaviors and characteristics there is a
discrepancy between what parents report and what a trained observer reports (Seifer, 2005;
Seifer, Sameroff, Dickstein, Schiller, & Hayden, 2004; Teti & McGourty, 1996). This
inconsistency in the research suggests that there may be individual differences in mothers’
accuracy.
Research by Seifer et al. (2004) suggests that parents can be reliable reporters of
temperament for unfamiliar children, in that 74% of their ratings correlated at least 0.80 with
trained observer ratings. However, parents are not reliable reporters of temperament,
compared to trained observers, for their own children, with only 1 of the 112 ratings correlated
at 0.80 or above with the trained observer ratings. Parents’ ratings of their own children, and to
a lesser extent ratings of unfamiliar children, were much more positive than the trained
observers’ ratings of the children.
Mothers’ accuracy in predicting their children’s behaviors and associations with the
children’s development. Hunt and Paraskevopoulos (1980) identified an association between
the accuracy of a mother’s predictions of performance, a measure of the mother’s specific
knowledge, and child performance; more than half of the variance in the child’s performance
was explained by the mother’s predictions. Mothers who were less accurate in predicting their
own children’s behavior had children who performed less well on the BSID. Miller (1986) also
found that the more accurate mothers had children who performed better on the BSID.
Mothers’ Predictions and Biases Concerning Their Own Children’s Abilities
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Inaccurate predictions of child behavior can occur in two directions: mothers
overestimate their children’s performance when they expect that their children will be able to
perform a task but they do not, and they underestimate their children’s performance when
they expect that their children will not be able to perform a task but they do. Although mothers
often accurately predict their children’s performance, when they err they tend to overestimate
what their children can do (Hunt & Paraskevopoulos, 1980; Miller, 1986; Reich, 2005). This
finding suggests that mothers tend to see their children in a positive light and have high
expectations of what their children can do. However, these overestimations of performance
may frustrate children when they are unable to complete tasks that their mothers expect them
to be able to complete. On the other hand, underestimations lead to child boredom because
although their mothers believe they won’t be able to complete the task, they do and are not
challenged by it (as cited in Dichtelmiller, 1992), therefore producing a less challenging
environment for those children. The issue of which are more detrimental to child development,
overestimations or underestimations, is a debate within the literature (Hunt &
Paraskevopoulos, 1980; Price & Gillingham, 1985). However, some researchers believe that
overestimations may be good because they inspire children to enhance their abilities and strive
toward higher levels of performance. In addition, mothers’ overestimations of abilities may
promote their use of scaffolding when presenting their children with a new type of activity.
A reassessment of the Hunt and Paraskevopoulos’s study (1980) scored over- and
underestimations as a proportion of opportunities rather than simply counting the number of
correct predictions, overestimations, and underestimations (Price & Gillingham, 1985). Hunt
and Paraskevopoulos reported that underestimations appeared to be less associated with
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children’s developmental growth than overestimations; later, Price and Gillingham suggested
that both underestimations and overestimations negatively correlated with intellectual
development, but overestimations weren’t negatively associated as initially reported. For both
sets of authors, their determination of which was more negatively associated with child
development was based on correlations between the direction of mothers’ biasesunderestimations or overestimations, and the children’s cognitive development. However, the
researchers in both of these studies suggested that the ideal situation is when mothers know
what their children are capable of and create an environment that promotes development
(Hunt & Paraskevopoulos, 1980; Price & Gillingham, 1985).
Research by Miller (1986) revealed a pattern in mothers’ errors in their knowledge of
child development and of their own children: mothers tended to estimate overly early ages for
beginning developmental abilities and estimate overly late ages for more advanced
developmental abilities. This finding suggests that mothers may be accurate in reporting what
their children can do currently, but have difficulty remembering the age at which their children
were able to complete an early task and may be unsure of when their children will be able to do
a later task. Mothers were also more knowledgeable about developmental norms that occurred
around the age of their children and were less accurate for earlier and later developmental
norms. This finding that accuracy of knowledge about developmental norms is influenced by
the age of the child was supported by Tamis-LeMonda et al. (1998). They found that the
mothers of older children in their study estimated that early developmental abilities happened
later than did mothers of younger children.
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In addition, the children of mothers who were more likely to overestimate their own
children’s performance, in relation to their predictions of average children’s performance,
scored higher on the BSID than children of mothers whose predictions for their own children
were similar to their predictions for average children (Miller, 1986). However, research by
Karraker and Evans (1996) found only a trend between children’s performance on the BSID and
mothers’ inaccurate predictions of their children’s performance, suggesting that mothers’
expectations of children’s performance may not influence their behavior or the children’s
outcome. Taken together, research is inconsistent concerning whether mothers with greater
knowledge of their own children’s development and higher expectations are more likely to
create an environment that fosters their children’s growing abilities and promotes
development (Reich, 2005).
External Factors Interfering with Mothers’ Accuracy in Predicting Their Children’s Behavior
As mentioned above, it is plausible that mothers may be correct in their predictions of
their children’s performance based on the children’s abilities, but their children fail to perform
the task due to other factors. These interferences may be due to child characteristics and
behavioral styles, maternal behaviors, or environmental factors. The effect of children’s
characteristics and behavior on their performance during assessments has often been
dismissed as error variance with a perfunctory statement within the limitations section of
articles.
Early research evaluating children’s performance on developmental assessments, such
as the BSID-II, questioned whether test administers are measuring ability or compliance when
assessing young children. For example, one such study reported that young children may be
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more likely to maximize their performance in a testing environment when they are better at
learning tasks on their own than when they are less able to learn tasks on their own (Hrncir,
Seller, & West, 1985). Earlier research by Seegmiller and King (1975) revealed that children’s
sociability was less predictive of performance on the mental scale of the Bayley Scales of Infant
Development, First Edition, (BSID-I) than was the children’s responsiveness to the objects
presented to them. In addition, these researchers reported that the social and emotional
behaviors of the children did not significantly influence their performance on the motor scale
on the BSID-I.
Previous research has coded maternal behavior during the BSID-II as competence
inhibiting or competence promoting and found an association between maternal behaviors and
child scores (Coleman et al., 2002). Mothers who engaged in more competence inhibiting
behaviors had children who scored lower on the MDI than mothers who engaged in more
competence promoting behaviors. The current study took a deeper look at the mother-child
interaction to determine if the children’s behavior contributed to maternal inaccuracy in
predictions of performance. The environment the assessment is given in, the personality of the
test administrator, and other factors may also interfere with the children’s performance.
However, as only one administrator gave the BSID-II to all the children and the assessment
always took place in one of two laboratories, investigating environmental factors was not
possible in the current study.
Statement of the Problem
This study assessed whether or not particular toddler attributes, as well as maternal
attributes, were associated with differences in mothers’ ability to predict their toddlers’
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performance and their toddlers’ actual performance on the BSID-II. This study links two bodies
of research, research on developmental assessments and research on maternal accuracy and
bias in predicting their children’s behaviors. Linking these two areas of research may aid in the
development of future assessments or revision of current assessments, and contribute to
understanding of how maternal knowledge and biased predictions may relate to child
development.
The purpose of this study was to assess mother and toddler correlates of mothers’
accuracy in predicting toddlers’ performance on the BSID-II. Because performance is an
estimate of the children’s capabilities, investigating mothers’ ability to correctly identify which
tasks their toddler will or will not complete gives insight into mothers’ specific knowledge of
what their children can do and their general knowledge of child development. There are also
instances when mothers do know what their children are capable of doing but their children
refuse to complete the related tasks, causing inaccurate maternal predictions. Therefore, this
study had three primary research goals: (a) to assess the accuracy of mothers’ predictions of
their toddlers’ performance, (b) to identify maternal characteristics and toddler characteristics
and behaviors that are predictive of individual differences in mothers’ accuracy, and (c) to
identify maternal characteristics and toddler characteristics and behaviors that are associated
with mothers’ biased predictions of their toddlers’ performance (systematically predicting
better or worse performance from their toddler relative to their toddlers’ actual performance).
Questionnaire data from mothers in a previous study assessing maternal self-efficacy were
analyzed and video recordings of their toddlers during the BSID-II were coded to identify
behavioral correlates of maternal accuracy and inaccuracy.
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Research Question 1: How Accurately do Mothers, on Average, Predict Their Toddlers’
Performance?
Hypothesis 1a: Mothers’ predictions of their toddlers’ performance will be strongly
positively correlated with their toddlers’ actual performance on the BSID-II.
Rationale: Previous research has found that mothers are relatively accurate reporters of
their children’s behavior and abilities (Harty, Alant, & Uys, 2006; Reich, 2005; Saudino et al.,
1998; Tamis-LeMonda et al., 1998; Teti & McGourty, 1996). Many of the behaviors assessed by
the BSID-II should be familiar to mothers and, because they know their toddlers, mothers
should be able to reflect back and remember whether or not they have seen their toddlers
engage in these or similar behaviors.
Hypothesis 1b: Mothers will, on average, predict that their toddlers will pass more
tasks than the toddlers will pass.
Rationale. In general, mothers have favorable opinions and optimism about their
children and their abilities. Therefore it is expected that mothers will be more likely to
overestimate than to underestimate their toddlers’ performance. This expectation has been
observed in several previous studies (Hunt & Paraskevopoulos, 1980; Karraker & Evans, 1996;
Miller, 1986; Reich, 2005). A key component of their inaccurate predictions is that mothers
tend to think of their children optimistically and therefore are more likely to affirm their
children’s ability than to indicate that their children may not be able to complete a task.
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Hypothesis 1c: Mothers will, on average, be more accurate on the motor scale than on
the mental scale.
Rationale. Research by Tamis-LeMonda et al. (1998) found that mothers were more
accurate in their expectations for tasks that they were more likely to have seen. Therefore,
although mothers may be familiar with tasks on the mental scale, they are more likely to have
seen their toddlers engage in the types of behaviors assessed on the motor scale, and thus be
more accurate on the motor scale.
Research Question 2: What Factors are Related to Individual Differences in Mothers’ Accuracy
in Predicting Toddlers’ BSID-II Performance?
Hypothesis 2a: Mothers who know more about child development will be more
accurate than mothers who know less about child development.
Rationale. Possessing knowledge about child development norms and when toddlers
typically pass developmental milestones will allow mothers to make informed guesses about
those behaviors that they may not have witnessed their toddlers carry out.
Hypothesis 2b: Mothers with more education will be more accurate than mothers
with less education.
Rationale. This association is anticipated due to the positive correlation previously
found between education and knowledge of child development (Reich, 2005; Tamis-LeMonda
et al., 1998). In addition, Hunt and Paraskevopoulos (1980) found that mothers with more
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education made fewer overestimation errors in predicting their children’s performance than
mothers with less education.
Hypothesis 2c: Mothers who provide more care for and spend more time with their
toddlers will be more accurate than mothers who provide less care for and spend less time
with their toddlers.
Rationale. The quantity of time mothers spend with their toddlers may increase the
opportunities for the mothers to see their toddlers engage in the behaviors assessed by the
BSID-II. Therefore, those who provide primary care for their children may be more likely to
witness their toddlers demonstrate a skill (McGillicuddy-DeLisi, 1982) similar to those evaluated
during the BSID-II than mothers who are not able to spend as much time with their toddlers.
Hypothesis 2d: Mothers with higher parenting self-efficacy will be more accurate than
mothers with lower parenting self-efficacy.
Rationale. Greater parenting self-efficacy has been linked with mothers being more
confident in the mothering role, being more knowledgeable of child development, and creating
more appropriate experiences for their children than mothers with less parenting self-efficacy
(Coleman & Karraker, 2003). Therefore, mothers with higher parenting self-efficacy may have
greater knowledge of child development and what their children are capable of doing, resulting
in greater accuracy than mothers with lower parenting self-efficacy.
Hypothesis 2e: Multiparous mothers will be more accurate than primiparous mothers.
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Rationale. General knowledge of child development is gained from raising children
(Dichtelmiller, 1992; Reich, 2005). Therefore, mothers who have additional children are
expected to be more accurate than mothers who have only one child.
Hypothesis 2f: Older mothers will be more accurate than younger mothers.
Rationale. Previous studies have suggested that older mothers tend to have more
education and know more about child development (Dichtelmiller, 1992; Karraker & Evans,
1996). They are, therefore, anticipated to be more accurate in their predictions than younger
mothers.
Research Question 3: What Maternal Factors are Related to Individual Differences in
Toddlers’ Performance on the BSID-II?
Hypothesis 3a: Toddlers whose mothers have greater knowledge about child
development will pass more tasks on both the mental and motor scales than toddlers whose
mothers have less knowledge about child development.
Rationale. Previous research by Dichtelmiller et al. (1992) found that low birth weight 8month-old infants whose mothers had above-average knowledge of child development scored
one standard deviation higher on both the MDI and PDI than similar infants whose mothers had
average or below-average knowledge of child development. Therefore, it is expected that this
relation may persist into toddlerhood and be generalizable to all children, regardless of birth
weight. Additional research on this topic has revealed that more knowledgeable mothers create
more appropriate environments for toddlers’ emerging abilities than do mothers with less
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knowledge of child development (Benasich & Brooks-Gunn, 1996), potentially leading to better
toddler performance.
Hypothesis 3b: Mothers who overestimate their toddlers’ performance relatively
more than other mothers and underestimate their toddlers’ performance relatively less than
other mothers will have toddlers who score higher on the BSID-II.
Rationale. Mothers who expect better performance from their toddlers are more likely
than other mothers to create an atmosphere that aids their toddlers in developing to their
greatest potential. Prince and Gillingham (1985) recalculated data initially collected by Hunt
and Paraskevopoulos (1981) by accounting for overestimations and underestimations as a
proportion of opportunities, rather than using the unadjusted frequency of overestimations
and underestimations. Price and Gillingham found that overestimations of children’s ability by
parents were not as strongly negatively correlated with children’s development as previously
indicated by Hunt and Paraskevopoulos. In addition, underestimations of children’s ability were
also negatively correlated with children’s development, leading Price and Gillingham to believe
that it should no longer be considered optimal for children if their parents underestimate what
they can do.
Research Question 4: What Toddler Characteristics and Behaviors are Associated With
Reduced Maternal Accuracy?
Hypothesis 4a: Toddlers who show more signs of negative emotional behavior during
the BSID-II will have mothers who are less accurate.
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Rationale. Although the mothers of those toddlers who display signs of negative mood
may know their children’s capabilities, toddlers’ mood may hinder the toddlers’ completion of
tasks, resulting in fewer accurate predictions.
Hypothesis 4b: Mothers who rate their toddlers as more difficult in temperament will
be less accurate.
Rationale. Toddlers rated by their mothers as more difficult may be less likely to follow
the prompts of either the test administrator or their mothers than toddlers rated as easier,
therefore leading to inaccurate predictions in their skills by their mothers, even if the mothers
have witnessed their children engaging in such activities before.
Hypothesis 4c: Mothers whose toddlers are rated as more socially engaged by the test
administrator on the Behavior Rating Scale will be more accurate.
Hypothesis 4d: Mothers whose toddlers are rated as more adaptable by the test
administrator on the Behavior Rating Scale will be more accurate.
Rationale. The toddlers’ ages at the time of this study coincide with the occurrence of
stranger fear. Lamb, Garn, and Keating (1981; 1982) found that sociability, operationalized as
responsiveness to the administrator and mother, was associated with better performance on
the mental and motor scales of the BSID. Therefore, it is expected that toddlers who are less
adaptable to new environments and less sociable around strangers will perform less well than
they are capable of performing, resulting in more inaccurate predictions by their mothers.
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Hypothesis 4e: Mothers whose toddlers are rated more negatively by the test
administrator on the Behavior Rating Scale will be less accurate.
Rationale. Those toddlers rated less positively by the administrator are more likely to
have not completed the tasks during the BSID-II than those rated more positively, resulting in
inaccuracy by the mother. Toddlers who are more task oriented, who are more engaged, and
who display better emotion regulation are more likely to interact with the administrator and
participate in the tasks they are capable of, when prompted; resulting in greater accuracy
among these mothers than among mothers of toddlers who are less oriented, who are less
engaged, or who display poorer emotional regulation.
Hypothesis 4f: Toddlers who awoke more frequently during the previous night will
have mothers who are less accurate.
Rationale. Those toddlers who had more fragmented sleep the previous night will be
more likely to display a negative mood during the BSID-II, resulting in inaccuracies by their
mothers because their toddlers refuse to engage in the tasks prompted by the test
administrator and their mothers.
Research Question 5: Does the Combination of Toddler Emotional Behavior and Maternal
Pass Predictions During the BISD-II Predict Maternal Pass Predictions and Toddler
Performance Better Than Either Measure Alone?
Hypothesis 5a: Although both toddlers’ negative emotional behavior and maternal
pass predictions will independently predict BSID-II performance, the combination of these
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two variables will significantly increase the prediction of toddlers’ performance on the BSID-II
than either variable alone.
Hypothesis 5b: Although both toddlers’ negative emotional behavior and toddlers’
performance will predict maternal pass predictions, the combination of these two variables
will account for more variability in mothers’ pass predictions than either variable alone.
Rationale. Previous reports of research in this area have often included recognition of
the child’s mood as a variable affecting a child’s score in the limitations section of the
discussion. In addition, mood may have a significant effect on mothers’ inaccurate expectations
of their children’s capabilities. A negative mood can make even the most sociable toddler
withdrawn and uninterested in appealing tasks. Therefore, it is expected that the combination
of the toddlers’ mood and their mothers’ pass predictions will account for more variance than
either alone when predicting toddlers’ BSID-II performance; and the combination of toddlers’
mood and performance will account for more variance than either alone when predicting
mothers’ pass predictions.
Exploratory Questions. Although answers to these questions are not directly addressed by
prior research, they may further understanding of the processes being studied, and will be
explored as part of this study. Answers to these questions will help to describe the nature of
the data and the relations among maternal predictions and other variables.
Question 6a: Will mothers’ ratings of their toddlers’ mood be associated with
mothers’ accuracy in predicting performance?
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Question 6b: Will mother and toddler characteristics be related to mothers’ accuracy
and bias in predicting their toddlers’ BSID-II performance?
Question 6c: Will mothers be better able to predict their children’s performance on
some tasks than others?
Question 6d: Will mothers be more likely to overestimate or underestimate their
children’s performance on some tasks than others?
Question 6e: How much variance do mother and toddler characteristics account for in
explaining mothers’ accuracy and bias?
Question 6f: How strongly correlated are mother and toddler characteristics?
Question 6g: Are there significant interactions between mother and toddler
characteristics when predicting maternal accuracy and bias?
Question 6h: How do high-scoring infants differ from low-scoring infants?
Question 6i: What are alternative methods for calculating accuracy and bias, and how
do they affect the results?
Method
This study tested the hypotheses using data previously collected by Priscilla Coleman
(Coleman, 1999; Coleman et al., 2002). Information about the participants in the study and the
materials that were used is summarized below, based on Coleman (1999) and Coleman et al.
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(2002). Additional data were obtained by coding toddlers’ emotional behavior from videotapes
of the BSID-II administrations included in the study.
Participants
Sixty-eight mother-toddler dyads participated in this study, conducted in Harrisonburg,
Virginia (n = 42), and Sewanee, Tennessee (n = 26). Initially, participants were recruited from
birth announcements in the local newspapers of the two areas. Advertisements were also
placed in doctors’ offices, daycare facilities, retail stores, and elementary schools.
Independent samples t-tests and chi-square difference tests were conducted to
compare the participants who participated at the two sites and no significant differences
between the two groups emerged for mothers’ age, children’s age, mothers’ parity, mothers’
race, mothers’ education, mothers’ marital status, families’ income, or child care arrangements
(see Tables 1 and 2). There was, however, a significant difference between the two groups for
employment status: in Harrisonburg, Virginia, more mothers were employed, at least part-time,
than in Sewanee, Tennessee, where more mothers were unemployed.
Mothers who participated in the study were between the ages of 20 and 44 years and
their toddlers were between the ages of 19 and 26 months. The families’ average annual
income ranged from $11,000 to over $100,000 with the majority between $21,000 and
$60,000, indicative of middle class. A majority of mothers were multiparous (66.2%); 30 had
two children, 12 had three children, 2 had four children, and 1 had six children. The remaining
23 mothers were primiparous (33.8%). Almost all of the mothers were married, 60 for the first
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time (88.2%) and 7 for the second time (10.3%); one mother reported her marital status as
single (1.5%).
Materials
Demographic Questionnaire. See Appendix A. Mothers were asked to report basic
background information: age, number of children, ethnicity, education level, marital status,
annual income, employment status, child care arrangements and prior experience with
children. Mothers were also asked about their child’s toilet training, age of first words, and age
of first walking.
Maternal Efficacy Questionnaire (MEQ: Teti and Gelfand, 1991). The MEQ (see
Appendix B) contains ten 4-point items. Nine items assess the mothers’ self-efficacy beliefs with
regard to an aspect of infant/toddler care, while the last item gauges their general perceived
competence for being a mother. Mothers answered each item on a 4-point scale: 1 represented not
good at all and 4 represented very good. The mean score across the 9 items was used to obtain a

total maternal self-efficacy score; higher scores imply stronger self-efficacy beliefs. Teti and
Gelfand reported Chronbach’s alpha to be .86 and reported concurrent validity as shown by its
strong correlation with scores from the Parenting Stress Index sense of competence subscale.
For this sample, the MEQ had moderate internal consistency with a Chronbach’s alpha of .61.
Infant Characteristics Questionnaire (ICQ: Bates, Freeland, and Lounsbury (1979). The
ICQ (see Appendix C) has 32 7-point items. Each item assesses parents’ perceptions of their
toddlers’ temperament, including soothability, consistency, reactivity, adaptability, and
persistence. Scores are summed across all items and higher scores imply more difficult
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temperament. Bates et al. (1979) reported moderate internal consistency for the ICQ in the
studies the authors reviewed, Chronbach’s alphas of .39-.79, and appropriate test-retest
reliability for the measure, .47-.70. For this sample, the ICQ had excellent internal consistency
with a Chronbach’s alpha of .89.
Developmental Milestones Survey – Revised. This survey is modeled after the
Developmental Milestones Survey (DMS) part of the larger Maternal Developmental
Expectations and Childrearing Attitudes Survey (Field, 1981; as cited by Karraker & Evans,
1996). The DMS-Revised (see Appendix D) was created to assess mothers’ knowledge about the
age of acquisition of eight milestones that most children achieve between 18 and 32 months of
age. Respondents were asked to indicate the age at which they think an average child attains
each milestone. Only participants in Harrisonburg completed this measure.
Sleep and Mood Questionnaire. This questionnaire (see Appendix E) was created to
assess the child’s typical sleep patterns, as well as how often the child woke the previous night
and if the child had napped during the day of the assessment. It also asked about the mother’s
sleep, the child’s health, and the child’s mood and behavior. The first half of this questionnaire
was completed by mothers prior to administration of the BSID-II, and the other half after the
BSID-II was administered. Only those participants in Sewanee completed this measure.
Bayley Expectations Questionnaire. This questionnaire was developed to examine
mothers’ ability to predict their toddlers’ abilities. Three forms were created (see Appendix F),
each matching the item set of BSID-II tasks administered to toddlers at each of the ages of 17-
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19, 20-22, and 23-25 months. Mothers indicated whether or not they thought their child would
pass each task.
Bayley II Scales of Infant Development. Revised in 1993, the Bayley Scales of Infant
Development, Second Edition (BSID-II), assess the developmental status of children between
the ages of 1 and 42 months. The BSID-II is composed of three scales - the mental, motor, and
behavior rating scales. The mental and motor scales examine the child’s performance within
the two domains with age-appropriate tasks. These age-appropriate tasks are divided into item
sets. Each set contains tasks that range from those that, on average, 90% of children in a
particular age range pass to those that, on average, 15% of children in that age range pass.
During a typical administration of the BSID-II, if a child does not complete 5 or more items on
the mental scale or 4 or more items on the motor scale within the age-appropriate item set, the
basal rule states that the administrator should administer tasks from the previous item set. In
addition, if the child completes all but 3 or fewer tasks on the mental scale or all but 2 or fewer
tasks on the motor scale within the age-appropriate item set, the ceiling rule states that the
administrator should administer tasks from the next item set as well. In this study, toddlers
were administered only the mental and motor tasks within the item sets specified for their
chronological age. Additional tasks prior to or beyond the selected item set were not
administered. Therefore, there may have been some instances in which the basal rule would
have required that the toddler be administered tasks from an earlier item set, or in which the
ceiling rule would have required that the toddler be administered tasks beyond the item set.
This procedure was used so that a specific version of the Bayley Expectations Questionnaire
could be administered to each mother based on the age of her toddler.
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Upon completion of the assessment, the administrator completed the BRS to identify
any issues regarding the validity of the assessment, such as negative mood displayed by the
toddler or refusal to engage in tasks. The first two questions of the BRS were asked of the
mothers to determine whether their child behaved typically during the assessment and how
they would classify their children’s mood, then the administrator completed the rest of the
questions. The overall score and the scale scores are used to classify children as being within
normal limits, questionable, or non-optimal with respect to their behavior during the BSID-II.
Procedure
After expressing interest in participating, mother-toddler dyads were scheduled for a 2hour visit to the laboratory. Two weeks prior to their scheduled visit, the mothers were sent the
questionnaires to complete and return by mail. Upon arrival to the laboratory, the mothers
were asked to complete the Bayley Expectations Questionnaire and then the toddlers were
administered the BSID-II, by Coleman, while on their mother’s lap. The age-appropriate item
sets for both the mental and motor scales were administered, taking, on average, 45 minutes to
complete. After administration of the BSID-II had ended, the administrator (Coleman)
completed the BRS. Mother-toddler dyads also then completed the Crowell procedure; data
from this procedure were not used in the present investigation. For more information see
Coleman (1999) or Coleman and Karraker (2003). Upon completion of the study, mothers were
thanked and children received either an age-appropriate toy or article of clothing.
Coding of BSID-II. The principal investigator coded all 68 videos prior to any examination
of the maternal expectation or other questionnaire data. A coding form was created (see
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Appendix G) so coders could fill in what tasks they coded and whether or not the toddlers
displayed each emotional behavior during each task and during inter-task times. See Appendix
H for a description of the codes. Only the toddlers’ emotional behavior during the mental scale
and portions of the motor scale that included fine motor tasks could be coded as gross motor
tasks were conducted off-camera. See Appendix I for task names and descriptions.
Research assistants were trained by coding two videos with the researcher and each
incidence of toddlers’ emotional behavior that should be coded was discussed. The research
assistants then coded the same videos for a few weeks to check their reliability. After each
video completed, the researcher met with the assistants together to discuss where they were
discrepant from each other or the researcher. After the research assistants became consistent
in recognizing toddlers’ emotional behaviors, they began coding separate videos. Typically,
each assistant reviewed one subject per week, but no more than two. Overall, the research
assistants coded 21 videos.
The researcher’s reliability was checked initially by another researcher who had
previous experience coding videos and emotional behaviors. For the remaining coding, the
researcher’s reliability was compared to her researcher assistants. Cohen’s Kappas, based on
the research assistants, for each quantified emotional behavior during the BSID-II are presented
in Table 4. For the assessment overall, Kappas ranged from .44 to .80. According to Byrt (1996),
Tseveral previous statisticians have acknowledged that Kappas between .41 and .60 are
typically considered “moderate” or “fair,” while Kappas between .61 and .80 are typically
considered “good.”
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Mothers’ accuracy and bias in predicting toddlers’ performance on the BSID-II.
Toddlers’ performance on each task of the BSID-II was compared to their mothers’ predictions.
See Table 3. Maternal accuracy in predicting performance was based on cells A and D,
overestimations were indicated by cell C, and underestimations by cell B.
Variables
The following is a list of variables created for the analyses. Each description includes
how a variable was calculated.
Maternal accuracy and bias variables. The following variables were multiplied by 100
and reported as percentages. Alternative methods for calculating accuracy and bias
variables will be considered and differences between the methods will be noted under
exploratory questions and analyses.
Mental accuracy. Mental accuracy was calculated as the number of mental tasks
predicted correctly (A+D) divided by the number of mental tasks administered
(A+B+C+D).
Motor accuracy. Motor accuracy was calculated as the number of motor tasks the
mothers predicted correctly (A+D) divided by the number of motor tasks administered
(A+B+C+D).
Maternal bias. The following variables were calculated for the mental and motor scales
separately.
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Pass predictions. Pass predictions were calculated as the number of tasks predicted to
pass (A+C) divided by the tasks administered (A+B+C+D).
Fail predictions. Fail predictions were calculated as the number of tasks predicted to fail
(B+D) divided by the tasks administered (A+B+C+D).
Overestimation. Overestimation of performance, when mothers predicted that their
toddlers would pass a task but the toddlers did not, was calculated as the number of
tasks overestimated (C) divided by the number of opportunities for the mothers to
overestimate (C+D).
Underestimation. Underestimation of performance, when mothers predicted that their
toddlers would not pass a task but the toddlers did, was calculated as the number of
tasks underestimated (B) divided by the number of opportunities for the mothers to
underestimate (A+B).
Toddler performance variables. The following variables were multiplied by 100 and
reported as percentages.
Mental performance. Mental performance was calculated as the number of tasks
passed (A+B) divided by the number of mental tasks administered (A+B+C+D).
Motor performance. Motor performance was calculated as the number of tasks passed
(A+B) divided by the number of motor tasks administered (A+B+C+D).
Maternal characteristics.
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Time with toddler. Mothers indicated the type of childcare their child received. Toddlers
in full-time care, 21 to 40 hours of care, by a non-maternal caregiver, either in-home or
at a center, were categorized as spending the least amount of time with their mothers,
“low time with toddler.” Toddlers in part-time care, 20 or fewer hours of care, by a nonmaternal caregiver, either in-home or at a center, or toddlers in full-time maternal care
were categorized as spending more time with their mothers, “high time with toddler.”
Knowledge of child development. Correct answers were calculated as the number of
questions answered within 1 month of the developmental norm, on either side. Higher
scores are indicative of greater knowledge.
Maternal self-efficacy. Mothers answered each item of the MEQ on a 4-point scale. This
variable was formed by calculating the mean rating on the 9 specific items on this scale.
Higher scores are indicative of higher perceived parenting self-efficacy.
BSID-II coding of toddlers’ emotional behavior. Each emotional behavior (see Appendix
H) was coded as present if a toddler displayed that behavior at least once during each
administration of a BSID-II task. If a particular task was administered more than once,
emotional behavior was coded during each administration. Then, the number of task
administrations during which the behavior was shown was divided by the total number
of task administrations and multiplied by 100 to create and report percentages. Many of
the gross motor tasks were not videotaped so toddlers’ emotional behavior was not
separately coded for the mental and motor scales.
Toddler characteristics.
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Administrator’s rating of toddlers’ mood and behavior. The test administrator’s rating
of toddlers’ mood and behavior during the assessment was determined from the overall
raw score of the Behavior Rating Scale (BRS). The administrator indicated how positive
and negative the toddlers were, how sociable, how adaptable, how interested, how
cooperative, how persistent, and so forth. Toddlers were rated for each item on a 5point scale: 1 represented less positive behavior and 5 represented more positive
behavior for each item. Scores are calculated by summing the administrator’s rating of
each item, applicable to the child’s age, not including the mothers’ rating on the first
two items. Higher scores are indicative of a more positive emotional behavior during the
assessment.
Mothers’ rating of toddlers’ mood. As a part of the study in Sewanee, mothers rated
their toddlers’ mood that day prior to the administration of the BSID-II on a 5-point
scale from much happier than usual to much more irritable than usual. After
administration of the BSID-II, these mothers were again asked to rate their toddlers’
mood during the BSID-II administration using the same scale. Higher ratings on both
questions are indicative of a more negative mood.
Mothers’ rating of toddlers’ behavior. Mothers in Sewanee were asked, after
administration of the BSID-II, how typical their toddlers’ behavior was during the
assessment. In addition, at both locations, after the BSID-II was administered, and as a
part of the BRS, mothers were asked how typical their toddlers’ behavior was during the
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assessment. Answers to both behavior questions ranged on 4-point scale from very
atypical to very typical.
Mothers’ rating of toddlers’ performance. Mothers in Sewanee were asked, after
administration of the BSID-II, whether they thought their toddlers performed as well as
they could have. In addition, at both locations, after the BSID-II was administered, and
as a part of the BRS, mothers were asked whether the assessment adequately captured
their toddlers’ abilities. Answers to these performance questions ranged on a 4-point
scale from the assessment being a poor indicator of the toddler’s optimal performance
to the assessment being an excellent indicator of the toddler’s optimal performance.
Toddlers’ temperamental difficulty. Toddlers’ overall temperamental difficulty was
calculated as the mean rating their mothers gave on the items of the IBQ. Mothers
answered each question on a 7-point scale. Higher scores are indicative of a more
difficult temperament.
Fragmented sleep. Mothers in Sewanee reported the number of times the mothers were aware
that their toddlers had awoken during the previous night.
Data Analysis
Prior to conducting any analyses on the hypotheses, preliminary analyses were
conducted. There were no missing demographic data for the sample tested in Harrisonburg, but
one mother did not report her age and four did not report their income in the Sewanee sample.
Only mothers in Harrisonburg completed the DMS, and no data were missing. In addition, only
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mothers in Sewanee answered questions about their toddlers’ mood, sleep, and behavior
before and after the BSID-II, and none of their data were missing. Nine mothers from the
Harrisonburg sample did not complete all of the ICQ while only one mother from Sewanee did
not complete all of the ICQ. Four mothers from each sample did not answer the first two
questions on the BRS regarding whether the toddlers’ behavior during the BSID-II was
comparable to their typical behavior and whether the toddlers’ performance during the BSID-II
was indicative of their abilities. Ten toddlers were not videotaped while being assessed on the
BSID-II: two in Harrisonburg and eight in Sewanee.
Toddlers were more likely to have missing data from their performance on the BSID-II
than mothers were to have missing data from their predictions. See table 5 for the specific
number of missing items for both mothers’ predictions and toddlers’ performance. All
calculated variables for which mothers did not answer the questions or toddlers did not
complete the tasks, and coded variables for which toddlers were not videotaped were coded as
missing and not included in the analyses.
The administrator’s scoring of the BRS overall was both negatively skewed and
leptokurtic. Therefore, total scores for the BRS were reflected and log transformed. This
transformation rectified both distribution issues. Toddlers’ performance on the motor scales
was also negatively skewed and leptokurtic. Therefore, the variable created to assess toddlers’
performance on the motor scale was reflected and log transformed. This transformation
rectified both distribution issues. Mothers’ marital status was both positively skewed and
leptokurtic. However, marital status was not included in any of the research question analyses
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so the variable was not transformed. Mothers’ proportion of underestimated mental tasks was
positively skewed. However, because results associated with maternal underestimations on the
mental scale were the same regardless of whether the variable was transformed or not, the
untransformed variable was used in all analyses. Although analyses were conducted with the
transformed variables noted above, means are provided below for the untransformed rather
than the transformed variables.
Differences between male and female toddlers on the demographic variables are
reported in Table 6. The mothers of the male toddlers were significantly older and had
significantly more education than the mothers of the female toddlers. Differences between
male and female toddlers in the maternal accuracy and bias variables, as well as toddler
performance, are reported in Table 7. There were no significant differences in these variables
between male and female toddlers. Differences between male and female toddlers in the
variables assessing toddlers’ mood and emotional behavior are reported in Table 8. Female
toddlers expressed more positive vocalizations than male toddlers during the BSID-II.
Research question 1: How Accurately do Mothers, on Average, Predict Their Toddlers’
Performance?
Hypothesis 1a: Mothers’ predictions of their toddlers’ performance will be strongly
positively correlated with their toddlers’ actual performance on the BSID-II. Maternal pass
predictions were significantly correlated with toddlers’ performance on the mental, but not the
motor, scale, r(68) = .65, p < .001, and r(60) = .01, p = .949, respectively. The more tasks the
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mothers predicted that their child would pass on the mental scale, the more tasks their toddler
passed on that scale.
Hypothesis 1b: Mothers will, on average, predict that their toddlers will pass more
tasks than the toddlers will pass. Mothers predicted that their toddlers would pass significantly
more tasks on the mental scale (M = 73%) than their toddlers actually passed (M = 67%), t(67) =
2.99, p = .004. However, toddlers passed significantly more tasks on the motor scale (M = 73%)
than their mothers predicted they would (M = 69%), t(59) = 20.50, p < .001.
Hypothesis 1c: Mothers will, on average, be more accurate on the motor scale than on
the mental scale. Mothers were no more accurate on the mental scale (M = 71%) than on the
motor scale (M = 68%) , t(63) = 1.14, p = .259.
Research Question 2: What Factors are Related to Individual Differences in Mothers’ Accuracy
in Predicting Toddlers’ BSID-II Performance?
Hypothesis 2a: Mothers who know more about child development will be more
accurate than mothers who know less about child development. Mothers’ knowledge about
child development was not associated with maternal accuracy on either the mental or the
motor scale, r(42) = .04, p = .784, and r(38) = .23, p = .159, respectively.
Hypothesis 2b: Mothers with more education will be more accurate than mothers
with less education. Years of education was not significantly correlated with maternal accuracy
on either the mental or motor scale, r(68) = .07, p = .578, and r(64) = .08, p = .539, respectively.
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Hypothesis 2c: Mothers who provide more care for and spend more time with their
toddlers will be more accurate than mothers who provide less care for and spend less time
with their toddlers. Mothers who spent more time with their toddlers (M = 72%) were no more
accurate in their predictions on the mental scale than mothers who spent less time with their
toddlers (M = 69%), t(66) = .83, p = .408. However, mothers who spent less time with their
toddlers (M = 75%) were more accurate in their predictions of their toddlers’ performance on
the motor scale than mothers who spent more time with their toddlers (M = 63%), t(62) = 3.00,
p = .004.
Hypothesis 2d: Mothers with higher parenting self-efficacy will be more accurate than
mothers with lower parenting self-efficacy. Maternal self-efficacy was not significantly
correlated with maternal accuracy on either the mental or motor scale, r(68) = .19, p = .130,
and r(64) = .16, p = .201, respectively.
Hypothesis 2e: Multiparous mothers will be more accurate than primiparous mothers.
Accuracy of primiparous (M = 69%) and multiparous (M = 71%) mothers did not differ on the
mental scale, t(66) = .45, p = .654. In addition, primiparous (M = 72%) and multiparous (M =
72%) mothers did not differ in accuracy on the motor scale either, t(62) = .41, p = .685.
Hypothesis 2f: Older mothers will be more accurate than younger mothers. Mothers’
age was not significantly correlated with mothers’ accuracy on either the mental or motor
scale, r(67) = .09, p = .497, and r(63) = -.11, p = .408, respectively.
Research Question 3: What Maternal Factors are Related to Individual Differences in
Toddlers’ Performance on the BSID-II?
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Hypothesis 3a: Toddlers whose mothers have greater knowledge about child
development will pass more tasks on both the mental and motor scales than toddlers whose
mothers have less knowledge about child development. Mothers’ knowledge of child
development was not associated with their toddlers’ performance on the mental or motor
scale, r(42) = -.05, p = .754, and r(38) = -.08, p = .633, respectively.
Hypothesis 3b: Mothers who overestimate their toddlers’ performance relatively
more than other mothers and underestimate their toddlers’ performance relatively less than
other mothers will have toddlers who score higher on the BSID-II. Mothers’ overestimations
and underestimations were significantly associated with toddlers’ performance on the mental
scale, r(66) = .36, p = .003, and r(68) = -.34, p = .004, respectively. Mothers’ overestimations and
underestimations were not significantly associated with toddlers’ performance on the motor
scale, r(55) = -.03, p = .829, and r(59) = .03, p = .828, respectively.
Research Question 4: What Toddler Characteristics and Behaviors are Associated With
Reduced Maternal Accuracy?
Hypothesis 4a: Toddlers who show more signs of negative emotional behavior during
the BSID-II will have mothers who are less accurate. Mothers were less accurate in their
predictions on the mental scale when their toddlers expressed less positive vocalizations during
the assessment and engaged in more off-task behavior, r(58) = .41 p = .002, and r(58) = -.30, p =
.022, respectively. Toddlers’ positive and negative facial expressions, negative and other
vocalizations, reaching, refusing, and escape behaviors were not significantly associated with
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mothers’ predictions on the mental scale. None of the quantified emotional behaviors were
significantly associated with mothers’ predictions on the motor scale.
Hypothesis 4b: Mothers who rate their toddlers as more difficult in temperament will
be less accurate. Mothers’ ratings of their toddlers’ temperament were not significantly
correlated with their accuracy on either the mental or motor scale, r(58) = -.19, p = .163, and
r(54) = -.12, p = .405, respectively.
Hypothesis 4c: Mothers whose toddlers are rated as more socially engaged by the test
administrator on the Behavior Rating Scale will be more accurate. Sociability was not
significantly correlated with maternal accuracy on either the mental or motor scale, r(68) = .19,
p = .114, and r(64) = -.06, p = .668, respectively.
Hypothesis 4d: Mothers whose toddlers are rated as more adaptable by the test
administrator on the Behavior Rating Scale will be more accurate. Adaptability was not
significantly correlated with maternal accuracy on either the mental or motor scale, r(68) = .07,
p = .549, and r(64) = .06, p = .659, respectively.
Hypothesis 4e: Mothers whose toddlers are rated more negatively by the test
administrator on the Behavior Rating Scale will be less accurate. Administrator’s overall rating
of mood and behavior (BRS total score) was significantly associated with maternal accuracy on
the mental scale, r(68) = -.40, p =.001. Administrator’s overall rating of mood and behavior was
not significantly associated with maternal accuracy on the motor scale, r(64) = .00, p = .995.
Mothers were less accurate on the mental scale when their toddlers were rated more
negatively by the administrator on the BRS.
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Hypothesis 4f: Toddlers who awoke more frequently during the previous night will
have mothers who are less accurate. Toddlers’ previous night’s waking frequency was not
significantly correlated with maternal accuracy on either the mental or motor scale, r(26) = .30,
p = .138 and r(26) = -.05, p = .881, respectively.
Research question 5: Does the Combination of Toddler Emotional Behavior and Maternal Pass
Predictions During the BISD-II Predict Maternal Pass Predictions and Toddler Performance
Better Than Either Measure Alone?
Hypothesis 5a: Although both toddlers’ negative emotional behavior and maternal
pass predictions will independently predict BSID-II performance, the combination of these
two variables will significantly increase the prediction of performance than either variable
alone. Step-wise multiple regressions were conducted to analyze this hypothesis. Quantified
emotional behaviors indicative of negative mood (i.e. negative facial expressions, negative
vocalizations, refusals, and escapes) and maternal pass predictions were entered in separate
steps. For the mental scale, R2 change was significant in the second step when toddlers’
negative emotional behaviors were entered first, Adjusted R2 = .50, F change (1, 52) = 32.27, p <
.001, but was not significant when maternal pass predictions were entered first, F change (4,
52) = 2.17, p = .085.
For the motor scale, R2 change was not significant in the second step when either
toddlers’ negative emotional behaviors were entered first, Adjusted R2 = .10, F change (1, 44) =
.16, p = .695, or when maternal pass predictions were entered first, F change (4, 44) = 2.57, p =
.051. Therefore, the hypothesis was not supported for either the mental or the motor scale.
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Hypothesis 5b: Although both toddlers’ negative emotional behavior and toddlers’
performance will predict maternal pass predictions, the combination of these two variables
will account for more variability in mothers’ predictions than either variable alone. Step-wise
multiple regressions were conducted to analyze this hypothesis. Quantified emotional
behaviors indicative of negative mood (i.e. negative facial expressions, negative vocalizations,
refusals, and escapes) and toddler performance were entered in separate steps. For the mental
scale, R2 change was significant in the second step when toddlers’ negative emotional behaviors
were entered first, Adjusted R2 = .43, F change (1, 52) = 32.27, p < .001, but not when toddler
performance was entered first, F change (4, 52) = .25, p = .91. For the motor scale, R2 change
was not significant in the second step when either toddlers’ negative emotional behaviors were
entered first, Adjusted R2 = -.05, F change (1, 44) = .16, p = .695, or when toddler performance
was entered first, F change (4, 44) = .72, p = .586. Therefore, this hypothesis was not supported
for either the mental or motor scale.
Exploratory Questions. Although answers to these questions are not directly addressed by
prior research, they may further understanding of the processes being studied, and were
therefore explored as part of this study. Answers to these questions helped to describe the
nature of the data and the relations among maternal predictions and other variables.
Question 6a: Will mothers’ ratings of their toddlers’ mood be associated with
mothers’ accuracy in predicting performance? Maternal ratings of toddler mood, both before
and as a part of the BRS after the assessment, were significantly correlated with maternal
accuracy on the mental scale, r(26) = -.69, p < .001, and r(26) = -.62, p = .001, respectively.
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Maternal ratings of toddler mood, both before and after the assessment, were not significantly
associated with maternal accuracy on the motor scale, r(26) = .19, p = .355, and r(26) = -.11, p =
.588, respectively. Mothers were more accurate in their predictions when they rated their
toddlers as being in a happier mood, both prior to and after completing the BSID-II, on the
mental scale but not the motor scale.
Question 6b: Will mother and toddler characteristics be related to mothers’ accuracy
and bias in predicting their toddlers’ BSID-II performance? See Table 9 for associations
between maternal and toddler characteristics and mothers’ accuracy and bias in predicting
their toddlers’ performance.
Mothers were more accurate on the mental scale when they reported their toddlers had
not recently been ill and were not currently ill, when they stated that their toddlers were in a
happier mood (both before and after administration), and when they stated that their toddlers’
behavior was very typical and an excellent indicator of their toddlers’ abilities. In addition,
mothers were more accurate on the mental scale when the test administrator rated their
toddlers as more interested, showing more initiative and enthusiasm, being more fearful,
paying better attention and persisting, being more cooperative, acting more hyperactive, and
being more soothe-able. However, the test administrator’s overall rating of toddlers’ mood and
behavior was negatively associated with mothers’ accuracy on the mental scale.
Mothers were more likely to overestimate their toddlers’ performance on the mental
scale when they rated their toddlers’ performance as being an excellent indicator of their
abilities and stated that their toddlers’ behavior was very typical of their usual behavior. In
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addition, mothers were more likely to overestimate on the mental scale when the test
administrator rated the toddler as expressing more negative affect, but also when the test
administrator rated the toddler as paying better attention, persisting on tasks longer, and being
more cooperative.
Mothers were more likely to underestimate their toddlers’ performance on the mental
scale when their toddler had more fragmented sleep the night before or was currently ill, and
when the mothers reported lower self-efficacy. They were also more likely to underestimate on
the mental scale when they rated their toddlers’ mood as happier mood before and after the
BSID-II, rated their toddlers’ behavior as very typical, and stated that their toddlers’
performance was an excellent indicator of their toddlers’ abilities. In addition, mothers were
more likely to underestimate when the test administrator rated their toddler as displaying a
greater amount of both positive and negative affect, being more interested, showing more
initiative and enthusiasm, being more oriented to the task at hand, being more socially
engaged, paying more attention, persisting longer, being cooperative, acting more hyperactive,
and being more soothe-able. Finally, mothers were also more likely to underestimate their
toddlers’ performance on the mental scale when toddlers engaged in fewer negative facial
expressions, negative vocalizations, refusals, escapes, and off-task.
None of the variables were significantly associated with higher accuracy or greater
number of underestimations on the motor scale. However, mothers were more likely to
overestimate their toddlers’ performance on the motor scale if they were young, had less
education, and reported lower levels of parenting self-efficacy.
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Question 6c: Will mothers be better able to predict their toddlers’ performance on
some tasks than others? This exploratory question has not yet been analyzed due to the
difficulty of assessing mothers’ accuracy in predicting their toddlers’ performance for individual
tasks.
Question 6d: Will mothers be more likely to overestimate or underestimate their
children’s performance on some tasks than others? This exploratory question has not yet been
analyzed due to the challenges of creating variables that assess mothers’ bias in predicting their
toddlers’ performance for individual tasks.
Question 6e: How much variance do mother and toddler characteristics account for in
explaining mothers’ accuracy and bias? Linear regressions were conducted for each set of
variables predicting mothers’ accuracy and bias in estimating how their toddlers would perform
on both the mental and motor scale. See Tables 10 - 15.
Demographic variables (toddlers’ age, mothers’ age, mothers’ parity, mothers’
education, mothers’ time with toddler, mothers’ reported maternal self-efficacy, mothers’
knowledge of child development, and mothers’ rating of their toddlers’ difficulty) did not
account for a significant amount of variance in explaining individual differences in mothers’
accuracy on the mental scale. However, the demographic variables did account for a significant
amount of variance in explaining individual differences in mothers’ accuracy on the motor scale,
and mothers’ overestimations on the mental scale and the motor scale. These variables did not
account for a significant amount of variance in mothers’ underestimations on the mental or the
motor scale.
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Maternal and administrator ratings of mood and behavior (maternal mood rating before
and during the BSID-II, maternal rating of child behavior before and during the BSID-II, maternal
rating of child behavior before and during the BSID-II, and administrator’s overall mood rating
from the BRS) did not account for a significant amount of variance in explaining individual
differences in mothers’ accuracy on the mental scale or mothers’ overestimations on the
mental scale. These variables did not account for a significant amount of variance in mothers’
underestimations on the mental or the motor scale. However, they did account for a significant
amount of variance in explaining individual differences in mothers’ accuracy and mothers’
overestimations on the motor scale.
The researcher’s coding of toddlers’ emotional behavior (positive and negative facial
expressions, positive, negative, and other vocalizations, reaches, refusals, escapes, and off-task
behavior) accounted for a significant amount of variance in explaining individual differences in
mothers’ accuracy on the mental scale. However, the researcher’s coding of toddlers’
emotional behavior did not account for a significant amount of variance in explaining individual
differences in mothers’ accuracy on the motor scale, or mothers’ overestimations on the
mental scale or motor scale. These variables also did not account for a significant amount of
variance in mothers’ underestimations on the mental or the motor scale.
Question 6f: How strongly correlated are mother and toddler characteristics? Only
mothers’ perceived self-efficacy was associated with any of the toddler characteristic variables;
mothers who rated themselves as having higher levels of maternal self-efficacy had toddlers
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who engaged in more negative facial expressions and more refusals, r(58) = .27. p = .038, and
r(58) = .47, p < .001, respectively.
Question 6g: Are there significant interactions between mother and toddler
characteristics when predicting maternal accuracy and bias? This exploratory question has not
yet been analyzed due to the large number of potential interactions.
Question 6h: Will mother and toddler characteristics be related to toddlers’
performance? See Table 16 for associations between maternal and toddler characteristics and
toddlers’ performance on the mental and motor scales of the BSID-II.
Toddlers performed better on the mental scale when they were not currently ill, when
their mothers rated their mood less positively before and after the assessment, and when their
mothers rated their behavior as very typical and the toddlers’ performance as an excellent
indicator of abilities. Toddlers also performed better when the test administrator rated them as
displaying greater amounts of positive and negative affect, being interested in the tasks,
showing initiative, being enthusiastic, being more oriented to the tasks, engaging socially,
paying more attention, being more persistent, being more cooperative, behaving more
hyperactively, and being more soothe-able. However, the test administrator’s overall rating of
the toddlers’ mood and behavior was negatively associated with performance. Finally, toddlers
also performed better on the mental scale when they engaged in fewer negative facial
expressions and vocalizations, positive vocalizations, refusals, escapes, and off-task behavior.
Toddlers performed better on the motor scale when their mothers rated their behavior
as less typical and performance as a poorer indicator of their abilities. They also performed
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better on the motor scale when the test administrator rated them as less interested, displaying
less initiative, being less enthused, displaying less negative affect, paying less attention, being
less persistent, and being not as cooperative. However, the test administrator’s overall score
was positively associated with their performance on the mental scale. Finally, toddlers also
performed better on the motor scale when they displayed more negative facial expressions and
vocalizations, reaches, and refusals.
Question 6i: What are alternative methods for calculating accuracy and bias, and how
do they affect the results? Due to the association between maternal accuracy and toddler
performance, the methods used to calculate maternal accuracy are inflated in this study. Base
rates, the proportion of times mothers are accurate by chance alone, should be taken into
consideration when calculating accuracy to reduce inflation. Therefore, maternal accuracy will
be calculated using Cohen’s Kappa in future analyses. These calculations and analyses have not
yet been conducted. However, more difficult is the calculation of maternal biases using Kappa.
Additional methods are under consideration and will be conducted if deemed appropriate.
Discussion
Summary of Findings
The purpose of this study was to assess how maternal characteristics and toddlers’
emotional behavior impacted toddlers’ performance and mothers’ accuracy and bias in
predicting how their toddler would perform on the Bayley Scales of Infant Development-II. As
expected, mothers’ predictions of performance and their toddlers’ performance were
significantly associated on mental scale. Contrary to expectations though, mothers’ predictions
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of performance and their toddlers’ performance was not significantly association on the motor
scale. Thus, mothers who predicted that their toddler would pass more tasks had toddlers who
did pass more tasks on the mental scale but not the motor scale. In addition, mothers predicted
that their toddlers would pass more tasks on the mental scale than their toddlers passed, but
on the motor scale toddlers passed more tasks than their mothers predicted them to pass.
However, mothers were no more accurate in predicting their toddlers’ performance on one
scale over the other.
Contrary to what was expected, many of mothers’ characteristics were unrelated to
their accuracy in predicting their toddlers’ performance. Some hypotheses about maternal
characteristics being associated with toddlers’ performance were supported and others were
not. Mothers’ biases were associated with their toddlers’ performance on the mental scale –
mothers who underestimated their toddlers’ performance relatively less than other mothers
and overestimated their toddlers’ performance relatively more than other mothers had
toddlers who passed more tasks. However, contrary to expectations, mothers’ biases were not
associated with their toddlers’ performance on the motor scale and mothers’ knowledge about
child development was not associated with their toddlers’ performance on either scale.
Hypotheses about toddler characteristics being associated with maternal accuracy were
largely supported for the mental scale and unsupported for the motor scale. Two of the nine
emotional behaviors were associated with increased maternal accuracy on the mental scale –
greater number of positive vocalizations during the assessment and less engagement in off-task
behavior. None of the emotional behaviors were significantly associated with mothers’
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accuracy in predicting toddler performance on the motor scale. Although only the mothers in
Sewanee answered questions about their toddlers’ mood, both before and after the
assessment, those mothers who rated their toddlers as more irritable were also less accurate
on the mental scale; this finding was not supported for mothers’ accuracy on the motor scale.
In addition, the test administrator’s overall rating of mood and behavior was negatively
associated with mothers’ accuracy on the mental scale and not significantly associated with
mothers’ accuracy on the motor scale. Contrary to expectations though, mothers’ ratings of
child difficulty, the administrator’s rating sociability or adaptability during the assessment, and
toddlers’ sleep fragmentation during the previous night were not associated with mothers’
accuracy on either the mental or motor scale.
Variability in toddlers’ performance on the mental scale was better accounted for
mothers’ pass predictions than by the combination of pass predictions and toddlers’ negative
emotional behavior. In addition, variability in mothers’ pass predictions for the mental scale,
was better explained by toddlers’ performance than by the combination of toddlers’
performance and their negative emotional behaviors. These variables did not significantly
explain the variability in toddlers’ performance or mothers’ pass predictions on the motor scale.
Mothers’ Accuracy in Predicting Toddlers’ Performance
In general, mothers’ pass predictions were highly correlated with toddlers’ performance
on the mental scale. Mothers who predicted that their toddlers would pass more tasks overall
had toddlers who passed more tasks on the mental, while mothers who predicted that their
toddlers would pass fewer tasks had toddlers who passed fewer tasks on the mental scales. This
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finding is in line with previous research on mothers’ knowledge of their children’s abilities,
suggesting that they are relatively accurate reporters and estimators of their children’s abilities
(Harty, Alant, & Uys, 2006; Hunt & Paraskevopoulos, 1980; Miller, 1986). However, while that
research focused solely on cognitive skills, such as those assessed on the mental scale of the
BSID-II, this study suggest this finding does not extend to psychomotor skills, such as those
assessed on the motor scale of the BSID-II, as well.
In line with previous research on maternal bias (Hunt & Paraskevopoulos, 1980;
Karraker & Evans, 1996; Miller, 1986; Reich, 2005), when predicting performance on cognitive
tasks, mothers in this study predicted that their toddlers would pass more tasks than their
toddlers actually passed on the mental scale. However, toddlers’ passed more tasks on the
motor scale than their mothers’ predicted. Mothers’ tendency to not overestimate their
toddlers’ performance on the motor scale may be because, as Tamis-LeMonda et al. (1998)
found, mothers are generally more accurate when predicting tasks that they have seen their
child previously engage in. Tasks on the motor scale include standing, walking, throwing a ball,
kicking a ball, climbing up and down stairs, and so forth. All of these are tasks that the mothers
have likely seen their toddlers attempt in the past. However, tasks on the mental scale include
some tasks they may have seen their toddlers attempt in the past, such as stacking blocks,
completing puzzles, and naming objects, but also tasks they may not have seen their toddlers’
attempt in the past, such as placing pegs in a pegboard, matching colors, or using tools to
obtain a desired toy. Therefore, mothers may have been more likely to predict their toddlers
would be able to complete tasks that which they were less familiar with. However, although the
mothers may have seen their toddler attempt more of the tasks on the motor scale, they were
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not more accurate in their predictions on the motor scale than on the mental scale. Exploratory
analyses revealed a possible explanation for why there was no difference in maternal accuracy
between the two scales. Mothers predicted that their toddlers would pass more of the tasks on
the mental scale (74%) than the motor scale (70%), however toddlers passed more tasks on the
motor scale (74%) than the mental scale (68%), resulting in mothers being accurate
approximately 70% of the time on both scales.
Mothers were relatively accurate predictors of their toddlers’ performance and, in
general, toddlers performed relatively well on both scales. However, the number of tasks
correctly predicted by mothers and the number of tasks correctly performed by toddlers are
associated, even if maternal predictions and toddlers’ performance are random. Thus, toddlers
who performed less well on either scale hampered their mothers’ opportunities to be accurate
in their predictions, while toddlers who performed well increased their mothers’ opportunities
to be accurate. Therefore, rather than calculating mothers’ accuracy as a proportion of
opportunities, future research should consider calculating Kappa values to better characterize
maternal accuracy.
Maternal Characteristics That Relate to Their Accuracy
A majority of the previous studies assessing relations between mothers’ knowledge and
several demographic characteristics has focused on general knowledge of general child
development (e.g. Dichtelmiller, 1992; Hunt & Paraskevopoulos, 1980; McGillicuddy-DeLisi,
1982; Reich, 2005; Tamis-LeMonda et al., 1998), rather than mothers’ knowledge of their own
children’s development (e.g. Coleman & Karraker, 2003; Karraker & Evans, 1996). The lack of
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significant results in the current study may have been a function of very little variability in these
mothers’ age, parity, education, knowledge of child development, and parenting self-efficacy
scores. In general, mothers were in their mid-twenties to mid-thirties, had one to three
children, had completed at least high school, if not college and a master’s program, answered
fewer than half of the Developmental Milestones Survey questions correctly, and reported high
levels of parenting self-efficacy. The finding that mothers who provide less care to, and thus
spend less time with, their toddlers were not less knowledgeable about their own toddlers’
capabilities than the mothers who provide more care to, and thus spend more time with, their
toddlers was unexpected but encouraging. This finding, in particular, suggests that the quality
of the time a mother spends with her child may be more important than the quantity in
influencing her knowledge about what her child is capable of doing.
Maternal Characteristics That Relate to Their Toddlers’ Performance
In contrast to what has been reported in other studies (Benasich & Brooks-Gunn, 1996;
Dichtelmiller et al., 1992), mothers’ general knowledge of child development was not
associated with their toddlers’ performance on the either the mental scale or the motor scale.
As suggested previously, the non-significant finding may be due to very little variability in
mothers’ general knowledge of child development, with no mothers answering more than 4
items correctly and most only answering between 1 and 3 of the 8 questions on the DMS
correctly. Children often reach developmental norms at different times, so mothers may have
been less able to accurately estimate when children typically develop these skills because they
were basing their estimate on when they believed their toddler had, or will, meet these
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milestones. In addition, the limited range within which the mothers were scored as accurate
may have been too stringent.
However, similar to what Price and Gillingham (1985) found when they reanalyzed Hunt
and Paraskevopoulos’s (1980) findings, mothers who overestimated more frequently than
other mothers had toddlers who passed more tasks on the mental scale. In addition, mothers
who underestimated more frequently than other mothers had toddlers who passed fewer tasks
on the mental scale. Thus, in line with Price and Gillingham’s conclusions, maternal
underestimations of toddlers’ cognitive abilities may not facilitate toddlers’ emerging abilities,
and thus performance, while overestimations may facilitate toddlers’ abilities, and thus
performance. Mothers who believe that their toddlers can engage in more complex cognitive
tasks may present them with more opportunities to work on developing their skills. A study by
Pratt and colleagues (1988) found that most parents were likely to use a scaffolding-like
approach when presenting new and more complex tasks, and those who did not had young
children who performed less well on subsequent attempts. Mothers who don’t believe their
toddlers are yet able to engage in more complex tasks may not present them with the
opportunity to try those tasks, and therefore the mothers can end up stifling their toddlers’
development rather than encouraging it. It may also be that mothers who see their toddlers
engage in tasks that they perceive to be cognitively complex for their toddlers’ developmental
age may anticipate that their toddler can complete other cognitively complex tasks, possibly
overestimating their capabilities. Mothers who witness their toddlers engaging only in tasks
that they think are below their toddlers’ developmental age may anticipate that their toddlers
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would not be able to complete cognitively complex tasks, thus underestimating their
capabilities.
It was anticipated that the previous finding of maternal biases being associated with
mental development would translate to psychomotor development; however maternal biased
predictions were not significantly associated with toddlers’ motor performance in our sample.
Some cultures believe that psychomotor development does not need to be focused on the
same way that cognitive development needs to be, under the expectation that children will
develop motor skills regardless of reinforcement or practice, while other cultures believe that
both should be focused on (Berk, 2010). In support of the cultures who believe psychomotor
skills develop naturally, research has found that although certain waking and sleeping positions
may slightly delay the development of new psychomotor abilities, they still develop (Majnemer
& Barr, 2005). Therefore, it may be that children’s cognitive development is more dependent
on the interactions they have with adults, whereas their physical development may be less
dependent on these interactions.
Toddler Characteristics That Relate to Maternal Accuracy
Findings from this study suggest that toddlers’ emotional behavior, quantified by the
researcher and rated by their mothers, affects mothers’ accuracy in predicting cognitive
performance, but does not affect mothers’ accuracy in predicting psychomotor performance.
Although very few studies have assessed mothers’ knowledge of their own children’s
development, these findings suggest that children’s mood should be considered when
interpreting maternal accuracy and inaccuracy, especially on assessments that measure
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cognitive skills. In addition, this study suggests that mood specifically, a dynamic attribute,
should be assessed rather than temperament, a stable trait, as toddlers’ mood, as rated by their
mothers, significantly impacted maternal accuracy but toddlers’ temperament, as rated by their
mothers, did not. A possible explanation for why maternal accuracy was not impacted by
toddlers’ negative emotional behavior may be because there were very few instances of some
of these behaviors, particularly refusals, escapes, negative facial expressions, and negative
vocalizations. In addition, reliability for coding refusals and negative facial expressions was
lower than it was for the other codes. Finally, mothers may have taken into consideration the
way their toddler typically responds to new requests when predicting how they would perform
on each task, thus reducing the association between toddlers’ negative emotional behavior and
maternal accuracy.
In line with findings reported above, the administrator’s rating of the toddler’s mood
was associated with maternal accuracy on the mental scale, but not the motor scale. As already
discussed, toddlers’ emotional behavior impacted their mothers’ accuracy on the mental scale,
but this emotional behavior was not captured in the administrator’s completion of items
related to positive and negative affect or frustration in the Behavior Rating Scale. Exploratory
analyses also revealed that mothers’ ratings of their toddlers’ mood after the assessment were
not significantly associated with the administrator’s rating of the toddlers’ mood. This finding
suggests the mothers and the administrator may have been recalling different portions of the
assessment when they reported the toddlers’ mood. It may be that incidences of negative
emotional behavior were more salient to the mother when assessing their toddler’s mood or
that the administrator and mother were basing their report on different standards. The
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administrator may have compared each toddler to an extremely uncooperative and unhappy
toddler while the mothers compared their toddler to an extremely cooperative and happy
toddler. Exploratory analyses did find that some individual items from the administrator’s
completion of the BRS were associated with maternal accuracy on the mental scale. However,
these associations were not significant for the motor scale.
Therefore, it is the researcher’s belief that inclusion of caregiver ratings of positive and
negative affect, as well as fearfulness, enthusiasm, and cooperativeness, in the Bayley Scales of
Infant Development, Third Edition (BSID-III), is justified. In the BSID-II, only two questions were
asked of the mothers as a part of the BRS: whether their toddler behaved as usual and whether
the assessment accurately captured their toddlers’ abilities. The rest of the BRS was completed
by the administrator, rating the toddlers’ behavior and emotionality during the assessment. In
the BSID-III, the same thirteen questions are asked of both the child’s caregiver and of the
administrator. These questions ask the caregiver how the child behaves and reacts typically and
the administrator how the child behaved and reacted during the assessment. Therefore,
discrepancies between the two can be easily examined. Future studies should examine whether
mothers’ ratings or administrator’s ratings of the children’s mood and behavior on the BSID-III
is more predictive of toddlers’ performance and maternal accuracy in predicting performance.
Such information would help practitioners decide how to weight the information from that
section in relation to the toddlers’ performance when examining their developmental progress.
Because neither the mothers’ ratings of their toddlers’ mood or the administrator’s
ratings on the BRS were significantly associated with maternal accuracy on the motor scale, it is
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conceivable that the caregiver ratings and administrator ratings at the end of the BSID-II, and
possibly the BSID-III, may not be capturing how toddlers’ emotional behavior impacts their
performance on the motor scale, and thus their mothers’ accuracy. Negative emotional
behavior may impact toddler performance on the cognitive scale more than the motor scale
given that during the cognitive scale the children are expected to complete each task sitting at
the table with their parents while during the parts of the motor scale they are able to be up and
moving about. Rather than sitting, pointing to objects in pictures, completing puzzles, or
naming objects, they are showing how they can walk backwards or sideways, kick a ball, and
hop. In addition, for toddlers, there are more tasks on the motor scale that can be incidentally
observed than on the cognitive scale, like running, climbing stairs, and grasping tasks. For the
fine motor portion of the motor scale, there are several abilities that can be assessed while
allowing the child to draw – such as whether they hold the paper down, how they hold the
crayon and pencil, and how well they draw lines and circles, whereas on the cognitive scale,
many of the abilities are assessed with individual tasks. Therefore, this study supports
Seegmiller and King’s (1975) finding that the motor scale may be less affected by aspects of
toddlers’ emotional behavior than the mental scale.
Some, but not all, of the toddler emotional behavior variables were associated with the
toddlers’ performance on the scales. For the same reasons listed above, toddlers’ emotional
behavior may differentially affect their performance on the mental and motor scales.
Exploratory analyses revealed that toddlers’ emotional behavior explained more of the variance
in their performance on the mental scale than in performance on the motor scale. In addition,
the non-significant associations between toddlers’ performance and the emotional variables
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may have been because the toddlers’ emotional behavior often varied greatly between tasks.
Therefore, a more comprehensive picture of how their behavior impacts their performance and
maternal accuracy may have been obtained by analyzing at the task level rather than averaging
their overall behavior during the entire assessment.
Contrary to expectations, the number of times the toddlers awoke the night before was
not associated with mothers’ accuracy on either scale. Exploratory analyses revealed that the
toddlers who woke up more during the previous night were also the toddlers who had taken
more naps during the day of the assessment, possibly negating the impact of their previous
night’s fragmented sleep. Exploratory analyses also revealed that maternal accuracy in
predicting performance on the mental scale was impacted if the toddler had recently been ill or
was currently ill. Additional exploratory analyses revealed that mothers who reported that their
toddlers were currently ill were not only less accurate but that their toddlers also performed
less well, compared to those who reported their toddler was not currently ill. Neither of these
findings extended to the motor scale though, suggesting that when toddlers are ill, it affects
them more on cognitive tasks than psychomotor tasks. Their illness may have affected their
affect, their attention, and their enthusiasm. As noted above, toddlers mobility during the
assessment varies much more on the motor scale (e.g. running, climbing) than it does on the
mental scale (e.g. sitting). Therefore, the ability to move around more during the motor scale
may have distracted toddlers from feeling ill and made them more likely to follow the
administrator’s requests. However, there was not a significant difference in any of the coded
emotional behaviors between toddlers who were currently ill and those who were not.
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Cumulative Effect of Variables on Toddler Performance and Maternal Accuracy
More variability in toddlers’ performance on the mental scale was explained by their
mothers’ predictions that they would pass more tasks, than by toddlers’ engagement in less
negative emotional behaviors (e.g. negative facial expressions, negative vocalizations, refusals,
and escapes). In line with this finding, previous research (Coleman et al., 2002; Hunt &
Paraskevopoulos, 1980; Morawska, Winter, & Sanders, 2009; Reich, 2005) has reported that
mothers who know more about their children’s capabilities may be more likely to create
environments that encourage those skills and promote the development of more advanced
skills.
Toddlers’ negative emotional behaviors and mothers’ pass predictions were not
predictive of toddlers’ performance on the motor scale. Toddlers’ negative emotional behavior
during the motor scale was not directly assessed and because toddlers’ mood varied between
tasks, it is likely that it also varied between scales, potentially explaining why it was predictive
for the mental scale but not the motor scale. In addition, toddlers performed better, overall, on
the motor scale than the mental scale so it may be that performance on the motor scale is
more resistant to emotional and behavioral influences and thus may be a better representation
of the toddlers’ abilities.
Toddlers’ performance explained variability in maternal pass predictions for the mental
scale significantly better than toddlers’ emotional behavior. The combination of toddlers’
emotional behavior and their performance did not, however, significantly increase the
prediction of mothers’ pass predictions on the motor scale. As stated previously, mothers may
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have taken their toddlers’ current mood and typical behavior into consideration when they
made their predictions. Doing so would negate the impact of the toddlers’ emotional behavior
during the assessment and lessen the impact of their performance on the mothers’ predictions.
Limitations and Future Directions
One major limitation of this study, as mentioned previously, was that toddlers were not
videotaped for all of the motor scale. Therefore, their quantified emotional behavior is based
primarily on tasks from the mental scale. Future studies should also record toddlers’ emotional
behavior while completing tasks on the motor scale to determine if doing so better predicts
their performance or their mothers’ accuracy on that scale. In addition, additional analyses
should assess the degree to which toddlers’ emotional behavior varied between tasks to
evaluate whether this variability impacted their performance, and mothers’ accuracy, or if their
emotional behavior impacted their performance on some tasks more than others.
Another limitation of this study was that some of the measures were only completed by
participants at one or the other of the locations. Had all participants completed all measures,
there may have been more power to find significant results. In addition, alternative ways of
calculating mothers’ general knowledge of child development and specific knowledge of their
own child’s development should be addressed. Mothers’ accuracy for when children achieve
particular milestones can be addressed by counting the number of milestones they correctly
estimated the age for, by considering how far from the correct age mothers were, or by
counting the number of milestones they estimated correctly within a fixed time frame. Future
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analyses should address how each of these methods of calculation impacts the results of the
study.
Due to the number of analyses conducted on this data set, the results should be
interpreted with caution. When too many analyses are conducted with a small sample size,
power is affected. This reduction in power can contribute to Type I error, or an increase in
significant findings based on chance alone (Howell, 2007). Future research should recruit for a
larger sample size if similar analyses are to be conducted.
As highlighted earlier, there has been a valid debate in the literature as to how mothers’
specific knowledge of their child’s development should be calculated. Even the method used in
this study is inflated due to the inevitable association between the number of tasks toddlers
successfully complete and the number of tasks correctly predicted by their mothers. Therefore,
future studies should reduce this inflation by taking into account chance agreement by using
Cohen’s Kappa to calculate maternal accuracy. However, maternal bias – overestimations and
underestimations, also may be subject to effects of base rates, and thus another approach may
need to be considered to appropriately assess them.
An additional suggestion for future research concerns the homogeneity of and limited
variability within this sample. A more heterogeneous sample of mothers should be sought,
varying in age, education, income, perceived parenting self-efficacy, and knowledge of child
development. Additional studies should be conducted with both younger infants and older
toddlers to determine whether these findings are limited to children in this age range or if they
are generalizable to other age groups.
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In general, hypotheses about mothers’ predictions of their toddlers’ performance on the
Bayley Scales of Infant Development, Second Edition, were largely supported for the mental
scale, but less so for the motor scale. Mothers were relatively knowledgeable about what their
toddlers are able to do, but were more likely to overestimate their toddlers’ capabilities on the
mental scale than the motor scale. Toddlers’ emotional behavior was also much more likely to
impact the toddlers’ performance on the mental scale than the motor scale, resulting in higher
inaccuracies in their mothers’ predictions; whereas toddlers’ performance on the motor scale
was less likely to be impacted by toddlers’ emotional behavior, other toddler characteristics, or
characteristics of their mothers.
Understanding how mothers’ predictions relate to their toddlers’ performance may be
important in the development and revision of developmental assessments. Infant and toddler
behavior is variable and therefore any snapshot of their behavior by a researcher may be
incomplete and may be enhanced by a maternal report of children’s expected behaviors.
Further, it is important to determine how children’s emotional behavior can affect performance
to improve the validity of developmental assessments. The current study enhances our
knowledge about individual differences in mothers’ predictions of their children’s behaviors
and how their biases may be related to parenting. These findings may be useful to individuals
working directly with parents to educate them on how to promote their child’s development. If
Price and Gillingman (1985) were correct in their findings that overestimation of abilities by
parents can advance their children’s development and that underestimation of abilities can
hinder their children’s development, targeting parents who underestimate their children’s
cognitive and psychomotor abilities will be an important avenue for promoting the
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development of children. However, when encouraging parents to introduce more
developmentally difficult tasks to their children, parents should also be reminded to select tasks
that are within the children’s zone of proximal development. Previous research has reported
that extreme and unrealistic expectations of child development are risk factors for child abuse
(Dukewich, Borkowski, & Whitman, 1996). Therefore, scaffolding techniques and the
“contingent-shift rule” for facilitating development and performance must also be encouraged
when suggesting to parents that they give their children tasks slightly outside of their current
developmental ability (Carr & Pike, 2011; Pratt, Kerig, Cowan, & Cowan, 1988).
Although additional studies will be needed to verify this study's findings, the findings
suggest that mothers are relatively accurate in predicting how their toddlers will perform on
tasks within a developmental assessment. In addition, the findings suggest that mothers may
take their toddlers' emotional behavior and usual reaction to new individuals and environments
into consideration when predicting how they will perform, as the toddlers' emotional behavior
was associated with their performance but not their mothers' accuracy. Finally, this study
suggests that the BSID-II motor scale may be more resistant to the impact of toddlers'
emotional behavior than the mental scale. The motor scale may therefore provide a more
accurate depiction than the mental scale of toddlers' actual abilities.
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Table 1
Participant Characteristics
Harrisonburg, VA
(N = 42)

Sewanee, TN
(N = 26)

M

SD

M

SD

t

df

p

Mothers’ age
(years)

31.64

4.21

30.76

5.18

.76

65

.45

Toddlers’ age
(months)

21.50

1.57

22.19

2.30

-1.48

66

.14

Mothers’ education
(years)

15.05

2.39

14.92

2.26

.21

66

.83

Families’ income

4.79

1.91

4.64

2.19

.28

62

.78

MEQ

3.34

.25

3.46

.28

-1.83

66

.07

ICQ

3.15

.55

3.08

.56

.43

56

.67

Measure
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Table 2
Additional participant characteristics
Harrisonburg, VA
(N = 42)

Sewanee, TN
(N = 26)

Fisher’s
Exact
Test

Measure
χ2
df
Toddlers’ sex
.65
1
Boys
22
11
Girls
20
15
Mothers’ parity
.41
1
Primiparous
13
10
Multiparous
29
16
Mothers’ race
.622
Caucasian
41
25
Other
1
1
Marital status
.382
Married
42
25
Single
0
1
Employment status
6.40*
2
Unemployed
12
15
Employed part-time
9
5
Employed full-time
31
6
Childcare arrangement
.90
2
Nonmaternal
17
11
Maternal full-time
10
10
Maternal part-time
5
5
Note. Fisher’s Exact Test statistic was used for mothers’ race and marital status because two
cells in each had less than five individuals in them. Chi-square is not an appropriate statistic to
use in those cases. * p < .05
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Table 3
How maternal accuracy and bias variables and toddlers’ performance variables were created.
Toddler performance

Maternal prediction

Pass
Fail
Pass
Correct prediction (A)
Underestimation (B)
Fail
Overestimation (C)
Correct prediction (D)
Note: Maternal pass predictions were calculated as (A+C)/(A+B+C+D). Maternal accuracy was
calculated as (A+D)/(A+B+C+D). Maternal overestimations were calculated as (C)/(C+D).
Maternal underestimations were calculated as (B)/(A+B). Toddler performance was calculated
as (A+B)/(A+B+C+D).
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Table 4
Cohen’s Kappa for the researcher’s and research assistants’ coding of toddlers’ emotional
behavior during the BSID-II
Emotional behavior
During task
Inter-task time
Overall
Positive facial expressions
.65
.51
.63
Negative facial expressions
.54
.41
.49
Positive vocalizations
.59
.72
.63
Negative vocalizations
.66
.59
.63
Other vocalizations
.74
.71
.74
Reaching
.44
.41
.42
Refusing
.76
.76
Escaping
.80
.61
.76
Off-task behaviors
.60
.50
.68
Note. Kappa statistic could not be calculated for refusing during inter-task time because there
were no instances when the research assistants indicated that the toddlers were refusing task
related materials during the inter-task times.
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Table 5
Missing data from mothers’ predictions of and toddlers performance on the BSID-II, reported by
participant ID number.
ID number
101
102
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

Mother’s missing Toddler’s missing Mother’s missing Toddler’s missing
– mental scale
– mental scale
– motor scale
– motor scale
9
8
4
6
0
4
1
1
0
3
1
1
0
5
0
1
0
4
0
1
0
3
0
1
0
1
0
1
0
3
0
1
0
3
0
0
2
5
5
0
0
6
0
1
0
1
0
2
1
2
0
0
0
3
0
0
0
3
1
1
1
3
0
1
2
5
0
6
0
4
0
0
0
4
0
13
0
3
0
0
0
3
0
0
0
3
0
0
1
5
0
0
0
3
0
16
0
3
0
18
0
4
16
0
0
4
0
0
0
4
0
1
0
4
0
0
1
5
0
0
0
4
0
0
0
4
8
0
0
4
0
0
0
5
0
1
6
4
0
0
0
4
0
0
0
4
0
0
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139
8
10
4
4
140
0
4
0
0
141
0
4
0
0
142
0
4
0
1
143
0
3
0
0
201
17
1
0
1
202
7
4
1
1
203
0
3
0
1
204
1
7
0
1
205
1
7
0
0
206
7
4
0
1
207
8
5
0
2
210
3
7
0
1
211
2
6
1
0
212
0
3
0
0
213
2
6
0
0
214
7
2
4
0
215
1
7
0
1
216
1
7
1
1
217
2
6
0
0
218
0
3
0
0
219
1
7
1
1
220
1
7
0
0
221
0
3
0
0
222
1
3
0
0
223
6
20
4
3
225
2
3
0
0
226
1
7
0
0
227
7
2
0
1
228
7
4
0
2
229
7
2
0
1
Note: ID numbers that begin with a 1 are from Harrisonburg and ID numbers that begin with a 2
are from Sewanee.
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Table 6
Summary of demographic variables separated by sex of toddler
Variable
Toddlers’ age
(months)
Mothers’ age
(years)
Mothers’ education
(years)
Mothers’ knowledge
of child development
Mothers’ parenting
self-efficacy
* p < .05

N

Boys
M

sd

N

Girls
M

sd

t

df

p

33

21.79

1.78

35

21.74

2.02

.10

66

.923

32

32.56

4.82

35

30.17

4.08

2.20*

65

.032

33

15.58

2.29

35

14.46

2.25

2.03*

66

.046

22

1.86

1.04

20

1.95

1.32

-.24

40

.814

33

3.38

.28

35

3.38

.26

.04

66

.965
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Table 7
Means for maternal accuracy and bias variables and toddler performance variables separated
by sex of toddler
Variable

N

Boys
M%

sd%

N

Girls
M%

sd%

t

df

p

Maternal pass
33
71
16
35
76
14
-1.37
66
.175
prediction: mental
Maternal pass
31
66
21
33
73
22
-1.40
62
.176
predictions: motor
Maternal accuracy:
33
70
13
35
72
14
-.64
66
.522
mental
Maternal accuracy:
29
71
15
35
66
16
1.09
62
.281
motor
Maternal over33
56
25
33
64
25
-1.35
64
.181
estimations: mental
Maternal over30
48
36
29
61
33
-1.40
57
.168
estimations: motor
Maternal under33
21
16
35
17
13
1.05
66
.298
estimations: mental
Maternal under31
28
23
32
20
17
1.41
61
.165
estimations: motor
Toddler
performance:
33
64
24
35
70
22
-1.17
66
.246
mental
Toddler
performance:
29
73
21
35
74
20
.32
62
.746
motor
Note: Means for toddlers’ performance on the motor scale reported here are based on the
original scale rather than after the variable was reflected and transformed.
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Table 8
Summary of toddlers’ mood and emotional behavior variables separated by sex of toddler
Variable

N
33
33
33

Boys
M
4.64
4.67
121.76

sd
.60
.54
7.72

N
35
35
35

Girls
M
4.54
4.49
120.86

sd
.61
.66
9.04

t
.64
1.24
.44

df
66
66
66

p
.528
.221
.661

BRS: sociability
BRS: adaptability
Overall BRS score
Mothers’ rating of
26
2.98
.59
32
3.24
.49 -1.83
56
.072
toddlers’ difficulty
Positive facial
29
27%
21%
29
23%
18%
.70
56
.489
expressions
Negative facial
29
2%
3%
29
4%
10%
-.95
56
.348
expressions
Positive
29
6%
6%
29
13%
13%
-2.39* 56
.020
vocalizations
Negative
29
10%
13%
29
13%
16%
-.60
56
.552
vocalizations
Other vocalizations
29
54%
19%
29
52%
19%
.32
56
.748
Reaches
29
20%
12%
29
23%
11%
-.93
56
.356
Refusals
29
4%
5%
29
4%
6%
.11
56
.912
Escapes
29
9%
10%
29
7%
9%
.81
56
.424
Off-task behaviors
29
21%
13%
29
19%
11%
.74
56
.465
Note: Individual items on the BRS are answered on a scale of 1 to 5. Overall BRS scores can
range from 30 to 150. In this sample they ranged from 93 to 130. Overall BRS score means
reported here are based on the original scale rather than after the variable was reflected and
transformed. * p < .05
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Table 9
Correlations between maternal and toddler characteristics and mothers’ accuracy and bias in
predicting their toddlers’ BSID-II performance
Characteristics
Toddlers’ age
Toddlers’
fragmented sleep
Toddlers napped
Toddlers previously
ill
Toddlers currently
ill
Mothers’ age
Mothers’ education
Mothers parenting
self-efficacy
Mothers’
knowledge of child
development
Mothers’ rating of
toddler difficulty
Mothers’ rating of
toddlers’ mood
(before BSID-II)
Mothers’ rating of
toddlers’ behavior
(after BSID-II)
Mothers’ rating of
toddlers’ mood
(after BSID-II)
Mothers’ rating of
toddlers’
performance (after
BSID-II)
Mothers’ rating of
toddlers’ behavior
(BRS)
Mothers’ rating of
toddlers’
performance (BRS)

Mental
accuracy
.22

Motor
accuracy
-.01

Mental
overest.
-.10

Motor
overest.
-.11

Mental
underest.
-.02

Motor
underest.
.04

.30

-.05

-.03

.22

.40*

-.20

-.02

.06

-.14

.27

.28

-.17

.46*

.20

-.01

-.13

.36

.15

.39*

-.20

.03

.30

.44*

-.36

.09
.07

-.11
.03

-.21
.06

-.31*
-.14

.06
-.09

.23
.08

.19

.16

.17

-.25*

-.25*

-.20

.04

.23

-.25

.03

-.05

-.15

-.19

-.12

-.12

.25

-.20

-.14

-.69***

.19

-.30

.19

-.60**

.23

.67***

.16

.35

-.08

.59**

-.22

-.11

-.38

.31

-.65***

.15

-.62**

.64

.22

.45*

-.10

.79***

-.21

.37**

-.01

.27*

-.07

.58***

-.16

.37**

.06

.30*

-.12

.66***

-.07
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Administrator’s
rating: positive
affect
Administrator’s
rating: interest
Administrator’s
rating: initiative
Administrator’s
rating: exploration
Administrator’s
rating: enthusiasm
Administrator’s
rating: fearfulness
Administrator’s
rating: orientation
Administrator’s
rating: social
engagement
Administrator’s
rating: negative
affect
Administrator’s
rating:
hypersensitivity
Administrator’s
rating: adaptability
Administrator’s
rating: attention
Administrator’s
rating: persistence
Administrator’s
rating: frustration
Administrator’s
rating: cooperation
Administrator’s
rating: hyperactivity
Administrator’s
rating: sootheability
Administrator’s
rating of mood: BRS
total score
Positive facial
expressions

.22

.22

.18

.08

.45***

-.06

.39**

.00

.19

-.15

.55***

.01

.42***

.03

.21

-.21

.60***

.07

.22

.13

.07

-.09

.18

.02

.42***

.07

.19

-.17

.62***

.06

.32**

-.03

-.18

-.07

.11

.-.01

.11

-.06

.13

-.09

.28*

-.02

.19

-.06

.10

-.02

.25*

-.08

.21

.21

.06

.37**

-.13

.06

.01

-.01

.07

.06

.22

.36**

.07

.42***

.33**

.13

.15

-.08

.20

.01

.27*

-.12

.57***

.00

.06

.26*

-.15

.61***

.07

.08

-.20

.03

.14

.28*

.10

.30*

-.03

.32**

-.011

-.09

.08

.29*

.18

.14

-.07

-.40**

.00

-.25*

.10

.13

.02

-.07

.04

-.22

.04

-.05

.02

.21

-.23

.50***

-.15

.25*

-.13

.44***

-.03
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Negative facial
-.22
-.24
-.12
-.09
-.29*
-.06
expressions
Positive
.41**
-.01
.13
-.24
.37**
.12
vocalizations
Negative
-.17
-.01
-.15
-.09
-.32*
.04
vocalizations
Other vocalizations
.16
.18
.04
.05
.21
-.10
Reaches
.06
-.17
-.16
.10
-.17
-.03
Refusals
-.20
-.08
-.13
.03
-.34**
.00
Escapes
-.13
.06
-.26
.20
-.34*
.01
Off-task behavior
-.30*
.11
-.11
.28
-.31*
-.11
Note: Associations between administrator’s rating of mood: BRS overall and mothers’ accuracy
and bias variables reported here are based on the reflected and transformed variable.* p < .05,
** p < .01, *** p < .001
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Table 10
Multiple regression analyses predicting mothers’ accuracy on the mental scale from individual
differences in mother and toddler characteristics
Variables
Demographics
Toddlers’ age
Mothers’ age
Mothers’ parity
Mothers’ education
Mothers’ time with
toddler
Mothers’ parenting
self-efficacy
Mothers’ knowledge
of child development
Mothers’ rating of
infant difficulty
Ratings of mood and
behavior
Administrator’s
overall rating
Mothers’ mood rating
before BSID-II
Mothers’ rating of
toddlers’ behavior
Mothers’ mood rating
after BSID-II
Mothers’ rating of
toddlers’ performance
Mothers’ BRS rating
of behavior
Mothers’ BRS rating
of performance
Emotional behaviors
Positive facial
expressions
Negative facial
expressions
Positive vocalizations
Negative vocalizations
Other vocalizations

β
.005
-.086
.054
.154

Adjusted
R2
-.28

F
change
.15

8, 23

.995

.35

2.63

7, 14

.059

.18*

2.36*

9, 48

.027

df

p

.153
.102
.021
-.002

-.32
-.54
-.45
.26
.07
.66
.04
-.32*
-.18
.44**
-.02
.09
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Reaches
.08
Refusals
.05
Escapes
.03
Off-task behaviors
-.27
Note: Each panel represents a separate model. Administrator’s overall rating variable reported
here is based on the reflected and transformed variable. * p < .05, ** p < .01
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Table 11
Multiple regression analyses predicting mothers’ accuracy on the motor scale from individual
differences in mother and toddler characteristics
Variables
Demographics
Toddlers’ age
Mothers’ age
Mothers’ parity
Mothers’ education
Mothers’ time with
toddler
Mothers’ parenting
self-efficacy
Mothers’ knowledge
of child development
Mothers’ rating of
infant difficulty
Ratings of mood and
behavior
Administrator’s
overall rating
Mothers’ mood rating
before BSID-II
Mothers’ rating of
toddlers’ behavior
Mothers’ mood rating
after BSID-II
Mothers’ rating of
toddlers’ performance
Mothers’ BRS rating
of behavior
Mothers’ BRS rating
of performance
Emotional behaviors
Positive facial
expressions
Negative facial
expressions
Positive vocalizations
Negative vocalizations
Other vocalizations

β
-.093
-.42
.06
.02

Adjusted
R2
.32*

F
change
2.61

8, 19

.041

.43*

3.34

7, 14

.029

.00

.99

9, 44

.466

df

p

-.52**
-.14
.14
.08

-.06
1.29**
1.55
-1.43**
-.69
-1.76
1.22
-.07
-.42
-.04
.26
.24
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Reaches
-.21
Refusals
.14
Escapes
-.08
Off-task behaviors
.01
Note: Each panel represents a separate model. Administrator’s overall rating variable reported
here is based on the reflected and transformed variable. ** p < .01
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Table 12
Multiple regression analyses predicting mothers’ overestimations on the mental scale from
individual differences in mother and toddler characteristics
Variables
Demographics
Toddlers’ age
Mothers’ age
Mothers’ parity
Mothers’ education
Mothers’ time with
toddler
Mothers’ parenting
self-efficacy
Mothers’ knowledge
of child development
Mothers’ rating of
infant difficulty
Ratings of mood and
behavior
Administrator’s
overall rating
Mothers’ mood rating
before BSID-II
Mothers’ rating of
toddlers’ behavior
Mothers’ mood rating
after BSID-II
Mothers’ rating of
toddlers’ performance
Mothers’ BRS rating
of behavior
Mothers’ BRS rating
of performance
Emotional behaviors
Positive facial
expressions
Negative facial
expressions
Positive vocalizations
Negative vocalizations
Other vocalizations

β
.31
-.87**
.07
.71*

Adjusted
R2
.25

F
change
2.30

8, 23

.056

.44*

3.12

7, 12

.040

.71

9, 46

.695

df

p

-.14
.18
-.26
-.33

-.10
.45
2.12*
-.80
-.20
-2.34*
.60
- .05
.00
.00
.00
.01
.10
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Reaches
-.19
Refusals
-.12
Escapes
-.27
Off-task behaviors
-.04
Note: Each panel represents a separate model. Administrator’s overall rating variable reported
here is based on the reflected and transformed variable. * p < .05, ** p < .01
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Table 13
Multiple regression analyses predicting mothers’ overestimations on the motor scale from
individual differences in mother and toddler characteristics
Variables
Demographics
Toddlers’ age
Mothers’ age
Mothers’ parity
Mothers’ education
Mothers’ time with
toddler
Mothers’ parenting
self-efficacy
Mothers’ knowledge
of child development
Mothers’ rating of
infant difficulty
Ratings of mood and
behavior
Administrator’s
overall rating
Mothers’ mood rating
before BSID-II
Mothers’ rating of
toddlers’ behavior
Mothers’ mood rating
after BSID-II
Mothers’ rating of
toddlers’ performance
Mothers’ BRS rating
of behavior
Mothers’ BRS rating
of performance
Emotional behaviors
Positive facial
expressions
Negative facial
expressions
Positive vocalizations
Negative vocalizations
Other vocalizations

β
-.32
-.21
-.14
.11

Adjusted
R2
-.11

F
change
.68

8, 18

.701

.02

1.06

7, 12

.442

.04

1.21

9, 41

.314

df

p

-.18
-.02
-.09
.12

-.37
-.83
-.62
1.34
-.11
.70
.06
-.23
-.01
-.06
-.33
.03
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Reaches
.17
Refusals
.20
Escapes
.19
Off-task behaviors
.20
Note: Each panel represents a separate model. Administrator’s overall rating variable reported
here is based on the reflected and transformed variable.
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Table 14
Multiple regression analyses predicting mothers’ underestimations on the mental scale from
individual differences in mother and toddler characteristics
Variables
Demographics
Toddlers’ age
Mothers’ age
Mothers’ parity
Mothers’ education
Mothers’ time with
toddler
Mothers’ parenting
self-efficacy
Mothers’ knowledge
of child development
Mothers’ rating of
infant difficulty
Ratings of mood and
behavior
Administrator’s
overall rating
Mothers’ mood rating
before BSID-II
Mothers’ rating of
toddlers’ behavior
Mothers’ mood rating
after BSID-II
Mothers’ rating of
toddlers’ performance
Mothers’ BRS rating
of behavior
Mothers’ BRS rating
of performance
Emotional behaviors
Positive facial
expressions
Negative facial
expressions
Positive vocalizations
Negative vocalizations
Other vocalizations

β
-.21
.48
-.27
-.59

Adjusted
R2
.03

F
change
1.11

8, 23

.391

.15

1.52

7, 14

.237

.11

.65

9, 48

.745

df

p

-.33
-.32
.01
.33

.47
.48
-.75
.01
.38
.79
-.28
.18
.10
-.23
-.16
-.10
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Reaches
.03
Refusals
- .04
Escapes
.14
Off-task behaviors
.13
Note: Each panel represents a separate model. Administrator’s overall rating variable reported
here is based on the reflected and transformed variable.
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Table 15
Multiple regression analyses predicting mothers’ underestimations on the motor scale from
individual differences in mother and toddler characteristics
Variables
Demographics
Toddlers’ age
Mothers’ age
Mothers’ parity
Mothers’ education
Mothers’ time with
toddler
Mothers’ parenting
self-efficacy
Mothers’ knowledge
of child development
Mothers’ rating of
infant difficulty
Ratings of mood and
behavior
Administrator’s
overall rating
Mothers’ mood rating
before BSID-II
Mothers’ rating of
toddlers’ behavior
Mothers’ mood rating
after BSID-II
Mothers’ rating of
toddlers’ performance
Mothers’ BRS rating
of behavior
Mothers’ BRS rating
of performance
Emotional behaviors
Positive facial
expressions
Negative facial
expressions
Positive vocalizations
Negative vocalizations
Other vocalizations

β
.11
.14
.01
-.34

F
change
.50

8, 19

.840

- .16

.60

7, 14

.748

-.12

.39

9, 43

.932

Adjusted
R2
-.17

df

p

-.14
-.31
-.11
.01

.22
.50
1.02
-.66
-.19
-1.29
.18
-.10
-.22
.21
.15
-.17
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Reaches
.05
Refusals
.07
Escapes
.08
Off-task behaviors
-.10
Note: Each panel represents a separate model. Administrator’s overall rating variable reported
here is based on the reflected and transformed variable.
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Table 16
Correlations between maternal and toddler characteristics and toddlers’ performance on the
BSID-II
Characteristics
Toddlers’ age
Toddlers’ fragmented
sleep
Toddlers napped
Toddlers previously ill
Toddlers currently ill
Mothers’ age
Mothers’ education
Mothers parenting
self-efficacy
Mothers’ knowledge
of child development
Mothers’ rating of
toddler difficulty
Mothers’ rating of
toddlers’ mood
(before BSID-II)
Mothers’ rating of
toddlers’ behavior
(after BSID-II)
Mothers’ rating of
toddlers’ mood (after
BSID-II)
Mothers’ rating of
toddlers’
performance (after
BSID-II)
Mothers’ rating of
toddlers’ behavior
(BRS)
Mothers’ rating of
toddlers’
performance (BRS)
Administrator’s
rating: positive affect

Mental
performance
-.10

Motor
performance
.21

.40*

-.08

.28
.36
.44*
-.10
.04

-.05
-.29
-.23
.08
-.14

-.01

-.03

-.05

-.08

-.20

.12

-.60**

.15

.59**

-.23

-.65***

.38

.79***

-.46*

.58***

-.50**

.66***

-.57***

.45***

-.39**
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Administrator’s
rating: energy
Administrator’s
rating: interest
Administrator’s
rating: initiative
Administrator’s
rating: exploration
Administrator’s
rating: enthusiasm
Administrator’s
rating: fearfulness
Administrator’s
rating: orientation
Administrator’s
rating: social
engagement
Administrator’s
rating: negative
affect
Administrator’s
rating:
hypersensitivity
Administrator’s
rating: adaptability
Administrator’s
rating: attention
Administrator’s
rating: persistence
Administrator’s
rating: frustration
Administrator’s
rating: cooperation
Administrator’s
rating: hyperactivity
Administrator’s
rating: soothe-ability
Administrator’s rating
of mood: BRS total
score
Positive facial
expressions
Negative facial
expressions

.12

-.21

.55***

-.34**

.60***

-.33**

.18

-.22

.62***

-.40**

.11

-.13

.28*

-.15

.25*

-.18

.37**

-.26*

.13

-.05

.20

-.17

.57***

-.37**

.61***

-.31*

.21

-.09

.50***

-.33**

.25*

-.08

.44***

-.22

-.54***
.04
-.29*

.33**
-.18
.33*
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Positive vocalizations
Negative
vocalizations
Other vocalizations
Reaches
Refusals
Escapes
Off-task behavior

-.34**

-.24

-.32*

.28*

.21
-.17
-.34**
-.34*
-.31*

-.12
.31*
.38**
.09
.11

Note: Associations between motor performance and maternal and
toddlers’ characteristics reported here are based on the reflected and
transformed variable. Associations between administrator’s rating of
mood: BRS overall and toddlers’ performance variables reported
here are based on the reflected and transformed variable.* p < .05,
** p < .01, *** p < .001
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Appendix A
Demographic Questionnaire
1. What is your current age?
2. How many children do you have?
What are their ages?
3. What is the highest grade in school or year in college that you have completed?
What degrees have you earned?
4. What is your current marital status?
If married, is your current marriage your first?
5. Please circle your race below.
Black
White
Asian

Other

6. Please circle your current employment status.
Unemployed
Employed Part-Time

Employed Full-Time

7. What is your annual total household gross income?
8. Please circle the response that best describes the extent of your past experience with
children other than your own.
None
Very Little
Moderate Amount
Very Much
9. What is your child’s date of birth?
10. What is your child’s current age in months?
11. Please circle your child’s gender.
Male
Female
12. Please circle your child’s current weekly care arrangement.
Full-time care (21-40 hrs.) in center daycare
Full-time care (21-40 hrs.) in provider’s home
Full-time (21-40 hrs.) non-maternal care in home
Full-time maternal care
Part-time (20 hours or less) center care
Part-time (20 hours or less) in provider’s home
Part-time (20 hours or less) non-maternal care
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13. Please describe your child’s daily care arrangement since birth in detail below.
14. At what age did your child first walk without help?
15. Has your child begun toilet training?
If so, at what age?
16. When did your child speak his/her first meaningful word?
17. Please circle your child’s current sleeping arrangement.
Sleeps alone in his/her own bed or crib all night
Sleeps part of the night alone and part of the night with me
Sleeps in my bed all night
Sleeps part of the night alone and part of the night with a sibling
Sleeps with a sibling all night long
18. Does your child use a blanket, pacifier, or other security object?
Yes
No
If yes, what is it?
19. Please give your current address and telephone number to enable us to contact you if
needed during the study.
Address:
Telephone number:
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Appendix B
Maternal Self-Efficacy Scale
We want to ask you some questions about yourself and your baby. We are trying to get a
general idea of how you usually handle different situations with your baby. We realize that no
one is always effective or always ineffective. We all do better in some situations than in others.
So we would like to have you think about some situations that all mothers encounter.
1. When your baby is upset, fussy or crying, how good are you at soothing him or her?
1
not good at all

2
not good enough

3
good enough

4
very good

2. How good are you at understanding what your baby wants or needs? For example,
do you know when your baby needs to be changed or wants to be fed?
1
I do not
understand
my baby

2
I understand
my baby some
of the time

3
I understand
my baby most
of the time

4
I understand
my baby all
of the time

3. How good are you at making your baby understand what you what him/her to do?
For example. If you want your baby to eat dinner or play quietly, how good are you
at making him or her do that?
1
not good at all

2
not good enough

3
good enough

4
very good

4. How good are you at getting your baby to pay attention to you? For example, when
you want your baby to look at you, how good are you at making him or her do it?
1
not good at all

2
not good enough

3
good enough

4
very good

5. How good are you at getting your baby to have fun with you? For example, how
good are you at getting your baby to smile and laugh with you?
1
not good at all

2
not good enough

3
good enough

4
very good

6. How good are you at knowing what activities your baby will enjoy? For example,
how good are you at knowing what games and toys your baby will like to play with?
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1
not good at all

2
not good enough

3
good enough

4
very good

7. How good are you at keeping your baby occupied when you need to do housework?
For example, how good are you at finding things for the baby to do when you need
to do the dishes?
1
not good at all

2
not good enough

3
good enough

4
very good

8. How good do you feel you are at feeding, changing, and bathing your baby?
1
not good at all

2
not good enough

3
good enough

4
very good

9. How good are you at getting your baby to show off for visitors? For example, how
good are you at making your baby smile or laugh for people who visit?
1
not good at all

2
not good enough

3
good enough

4
very good

10. In general, how good a mother do you feel you are?
1
not good at all

2
not good enough

3
good enough

4
very good
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Appendix C
Infant Characteristics Questionnaire
On the following questions please circle the number that is most typical of your child. “About
average” means how you think the typical child would be scored
1. How easy or difficult is it for you to calm or soothe your child when he/she is upset?
1
very
easy

2

3

4
about
average

5

6

7
difficult

2. How consistent is your child in sticking to his/her sleeping routine?
1
2
very consistent;
little or no
variability

3

4

5

some
variability

6

7

very inconsistent;
highly variable

3. How consistent is your child to sticking to his/her eating routine?
1
2
very consistent;
little
or no variability

3

4

5

6

7

very inconsistent;
highly variable

some
variability

4. How easy or difficult is it for you to know what’s bothering your child when he/she cries or
fusses?
1
very
easy

2

3

4
about
average

5

6

7
difficult

5. How many times per day, on average, does your child get fussy and irritable – either for
short or long periods of time?
1
never

2
1-2
times
per
day

3
3-4
times
per
day

4
5-6
times
per
day

5
7-9
times
per
day

6
10-14
times
per
day

7
more
than
15
times
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6. How much does your child cry and fuss in general?
1
2
very little; much
less than the
average child

3

4

5

average amount; about as
much as the average child

6
7
a lot; much more
than the average
child

7. How does your child typically respond to new playthings?
1

2

always responds
favorably

3

4

5

Responds favorably about half
the time, or is always neutral

6
7
always responds
negatively or
fearfully

8. How does your child typically respond to new foods?
1

2

always responds
favorably

3

4

5

Responds favorably about half
the time, or is always neutral

6
7
always responds
negatively or
fearfully

9. How does your child typically respond to a new person?
1

2

always responds
favorably

3

4

5

Responds favorably about half
the time, or is always neutral

6
7
always responds
negatively or
fearfully

10. How does your child typically respond to being in a new place?
1

2

always responds
favorably

3

4

5

Responds favorably about half
the time, or is always neutral

6
7
always responds
negatively or
fearfully

11. How well does your child adapt to new experiences (such as in items 7-10) eventually?
1

2

very well, always
likes it eventually

3

4
ends up liking it about
half the time

5

6

7
almost always
dislikes it in the
end
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12. How easily does your child get upset?
1
2
very hard to
upset-even by
things that upset
most children

3

4

5

about average

6
7
very easily upset
by things that
wouldn’t bother
most children

13. When your child gets upset, how vigorously or loudly does he/she cry and fuss?
1

2

3

very mild intensity
or loudness

4

5

moderate intensity
or loudness

6

7
very loud or
intense, really cuts
loose

14. How does your child react when you are dressing him/her?
1
very welllikes it

2

3

4
5
about average- doesn’t
mind it

6

7
doesn’t like
it at all

3

4

5

6

7
very active
and vigorous

5

6
7
very little; much
less than most
children

5

6

15. How active is your child in general?
1
very calm
and quiet

2

average

16. How much does your child smile and make happy sounds?
1
2
a great deal; much
more than most
children

3

4
an average amount

17. What kind of mood is your child generally in?
1
2
very happy
and cheerful

3

4
neither serious
nor cheerful

7
serious
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18. How much does your child enjoy playing with you?
1
2
a great deal,
really loves it

3

4

5

6
7
very little, doesn’t
lit it very much

an average amount

19. How much does your child want to be held?
1

2

3

wants to be free
most of the time

4

5

6

7
a great deal;
wants
to be held almost
all the time

Sometimes wants to be
held; sometimes not

20. How does your child respond to disruptions and changes in the everyday routine, such as
when you go to church or a meeting, on trips, etc.?
1
2
very favorably;
doesn’t’ get upset

3

4

5

6
7
very unfavorably;
gets quite upset

about amount

21. How changeable is your child’s mood?
1
2
Changes seldom,
and
changes slowly
when he/she does
change

3

4

5

6

7
changes often
and rapidly

about amount

22. How excited does your child become when people play with or talk to him/her?
1
very excited

2

3

4
about average

5

6

7
not at all

23. On the average, how much attention does your child require, other than for caregiving
(feeding, bathing, etc.)?
1
2
very little- much
less than the
average baby

3

4
average amount

5

6
7
a lot- much more
than the average
baby
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24. When left alone, your child plays well by himself/herself.
1

2

3

almost always

4

5

about half the time

6

7
almost neverwon’t play by self

25. How does your child react to being confined (as in a carseat, bedroom, crib, etc.)?
1
very welllikes it

2

3
4
5
minds it a little or protests
once in a while

6

7
doesn’t like
it at all

26. How much does your child cuddle and snuggle when held?
1
2
a great dealalmost every time

3
4
5
average; sometimes does and
sometimes doesn’t

6

7
very little;
seldom cuddles

27. How easy or difficult is it to take your child places?
1
2
easy; fun to take
child with me

3

4
5
okay; child may fuss
but not real trouble

6
7
difficult; child is
usually disruptive

28. Does your child persist in playing with objects when he/she is told to leave them alone?
1
2
rarely or
never persists

3

4
5
sometimes does and
sometimes not

6

7
almost always
persists

29. Does your child continue to go someplace even when told something like “stop”, “come
here”, or “no-no”?
1
rarely or never

2

3

4
5
sometimes does and
sometimes not

6

7
almost always
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30. When removed from something he/she is interested in but should not be getting into, your
child gets upset.
1

2

3

never

4
5
sometimes does and
sometimes not

6

7
always gets
very upset

31. How persistent is your child in trying to get your attention when you are busy?
1

2

3

doesn’t
persist at all

4

5

will try, but will only
mildly persist

6
7
very persistent;
will do anything
to get attention

32. Please rate the overall degree of difficulty your child would present for the average
mothers.
1
super easy

2

3

4
ordinary, some
problems

5

6

7
highly difficult
to deal with

110

Appendix D
Developmental Milestones Survey – Revised
1. At what age do you think children should be able to use make-believe or imagination in
their play?
o 21 months
2. At what age do you think children should be able to speak in simple sentences?
o 25 months
3. At what age do you think a child should be able to walk up a set of stairs?
o 21 months
4. At what age should a child be able to recognize and name different colors?
o 28 months
5. At what age should a child be able to feed himself/herself using a spoon or fork?
o 17 months
6. At what age should a child be able to clean up his/her toys when asked?
o 23 months
7. At what age do you think a child should be potty trained so he/she doesn’t need
diapers?
o 31 months
8. At what age do you think a child should begin to obey you when you say “no”?
o 17 months
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Appendix E
Sleep and Mood Questionnaire
Before Testing with the Bayley:
1. What time did your child go to sleep last night?
2. What time did your child wake up this morning?
3. Did your child wake up during the night? Yes
If so, when and for how long?
4. Has your child had any naps today? Yes
If so, when and for how long?

No

No

5. Approximately how much sleep did you get last night?
Was your sleep interrupted? Yes No
If yes, when and for how long?
6. How much sleep do you usually get each night?
7. At what time did your child last eat?
8. Has your child been ill in the last week? Yes
If yes, please describe:
9. Is your child currently ill? Yes
If yes, please describe:

No

No

10. Has anything unusual happened in your child’s routine today? Yes
If yes, please describe:
11. Please rate your child’s mood today:
___ Much happier than usual
___ Somewhat happier than usual
___ Typical; neither happier nor more irritable than usual
___ Somewhat more irritable than usual
___ Much more irritable than usual

No
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End of Bayley Administration
1. How typical was your child’s behavior? Did he/she play the way he/she usually does?
Was he/he as happy or as upset as usual? As alert and active as usual?
___ Very atypical; I never see this type of behavior
___ Mostly atypical
___ Somewhat typical; I see this type of behavior on some occasions
___ Typical
___ Very typical; I always see this type of behavior
2. Please rate your child’s mood during the Bayley Administration:
___ Much happier than usual
___ Somewhat happier than usual
___ Typical; neither happier nor more irritable than usual
___ Somewhat more irritable than usual
___ Much more irritable than usual
3. Do you think your child did as well as he/she could do? Have you seen him/her perform
better or worse on the types of things we worked on?
___ Poor indicator of child’s optimal performance; child always performs much better
___ Barely adequate
___ Adequate; child performs as well, on average.
___ Good
___ Excellent; child never performs better
4. If your child was happier or more irritable during the test than usual, to what do you
attribute this?
5. Why do you think your child succeeded at some items that you expected him or her to
fail?
6. Why do you think your child failed as some items that you expected him or her to
succeed at?
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Appendix F
Bayley Expectation Questionnaires
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Appendix G
Toddlers’ Emotional Behaviors Coding Sheet
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Appendix H
Coding Information
Top of coding sheet
1. Coders were asked to write in subject number at the top left-hand corner of the coding sheet
and add “.1” or “.2” depending on whether the video was from part 1 or 2 of the study.
All of the toddlers from part 1 on were small tapes that needed the adapter (ex: 5.1).
All of the toddlers from part 2 were on the larger tapes that did not need the adapter
(ex 5.2).
2. Coders were told not to circle which age group the toddler was in, but rather that the
researcher would do that on her coding sheets.
3. Coder put their initials at the top right-hand corner of the coding sheet (e.g. DP, JS, KK).
Explanations of coding scheme
Coders were told that the researcher was more interested in whether or not the
behavior occurred during the task than how many times a behavior occurred. Therefore, for all
of the coding columns, except task time and pause time, they were asked to indicate whether
the behavior occurred during the task (with a ); if behaviors did not occur they were asked to
leave that area blank.
Explanation of coding sheet items
1. Task – The task that was being presented to the toddler. Coders described each task using
the short phrases on an additional sheet.
If task was presented more than once during test, coders were asked to make another
row for that task.
2. Intra-task time – “Task time.” Time during which the toddler was actively engaged in
completing the desired task. Coders were asked to begin the stopwatch when administration of
the task started and end it when administration ended. Typically, administration ended when
task materials were put away. Coders were also reminded to reset stopwatch the stopwatch.
3. Inter-task time –“Pause time.” Time between tasks toddler was not engaged in a task,
typically administrator and parent were chatting or administrator was getting materials ready
for the next task. Once again, coders were asked to start the stopwatch when pause time
occurred and once the toddler was directed back to a task to stop the stop watch. Coders were
also reminded to reset the stopwatch.
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During this time the toddler may have been presented with a task material, still have the
task materials from a previous task, or have nothing at all. If the toddler was not
actively engaged in completing the desired task, then the time should have been coded
as pause time.
4. Not visible – “NV.” When task was not visible on the screen or coders were unable to see
toddler completing the task. Coders were asked not to try and code any other coded during
that time, but rather start a new row when toddler came back into the camera view.
6. Positive facial expression – “Pos fac.” Most commonly a smile or look of excitement with
widened eyes and opened mouth (like an “oh wow” expression, not a “deer in the headlights”
expression).
Due to the quality of the videos and the angle of recording, these were difficult to see.
Coders were asked only to it if they were confident that they could see that the
toddler’s face had a positive facial expression.
7. Negative facial expression – “Neg fac.” Most commonly a frown or quivering lips with
widened eyes (with body language expressing fear rather than excitement). Typically these
were rare unless the toddler was about to cry or was looks scared or nervous.
Once again, due to the quality of the videos and the angle of recording, these were
difficult to see. Coders were asked only to code it if they were confidence that they
could see that the toddler’s face had a negative facial expression.
8. Positive vocalizations – “Pos voc.” Vocalizations such as laughing, saying “yay” or “yes”, or a
squealing with excitement would fall into this category. Positive vocalizations, both in response
to the task and to parent or administrator, were coded.
9. Negative vocalizations – “Neg voc.” Vocalizations such as whining, crying or saying “no”
would fall into this category. Negative vocalizations, both in response to the task and to parent
or administrator, were coded.
10. Other vocalizations – “Other voc.” Sometimes the toddler vocalized but it was not
discernible as positive or negative. These types of vocalizations, that were neutral, were coded
in this column.
For example – vowel sounds were often ambiguous “eheh,” “oooo,” “aaaa,” “uh oh,”
etc., or the toddler says something, understandable or not, and the coders could not
categorize it as positive or negative. Coders were then asked to indicate in this column
that a vocalization had occurred.
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11. Reaching – “Reach.” Movement for the tasks’ materials as it was presented or offered to
the toddler, or as it was being taken away.
For example – using hand to reach up or out for task material or lifting up out of seat to
get task (and not because s/he simply cannot reach it). Reach was not coded when a
toddler reached to pick up a material during the task, such as a peg for the pegboard or
puzzle piece for the puzzles.
12. Refusals – “Refuse.” Movement to push the task away as it was presented or to push
materials away during a task.
For example – using hand to push away task material, swat at the materials, etc.
13. Attempted escapes – “Escapes.” Movement away from table or testing environment.
Escape was not coded if the toddler was getting down to pick up a dropped item or
completing an item on the ground (such as kicking a ball). Escape was coded if the
toddler tried to push away from the table or squirm off of mother’s lap. The caveat for
squirming off mother’s lap was if they wanted a chair of their own; this action was not
coded as escape because they were not trying to escape from the testing environment
but rather seemed to want a chair of their own.
14. Off task behaviors – “Off-task”. Attention to another toy, item, or task. This behavior could
be for only a fraction of a second, but coders were reminded it still counted as occurring during
a task.
For example, holding a blanket during the test and leaning back to cuddle with blanket
in during the task, or holding food (pretend or real) and taking a “bite” during a task.
Other examples included sucking his/her thumb, reaching for the balloon cut-outs on
the table, and making faces in the window. Almost any behavior that indicated the
toddler was not giving his or her full attention to the task at hand was coded as off task.
Additional Notes
1. Timing began when administration of the Bayley began, not when the video began.
2. It was not unusual to have to stop and start the video, and actually recommended, to ensure
proper coding of behaviors as well as task and pause time.
2. Coders were asked not try to code behaviors that they could not see (thus were off-screen),
but rather asked to mark as not visible. In addition, most of the gross motor tasks were
completed off camera. Sometimes once the mother, toddler, and administrator left the room
the video would stay on for few minutes and you could hear them in the hallway, coders were
asked not to try to list or code these behaviors. Typically once they left the coding for that video
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was complete. However, if coders had only recorded a few tasks they were asked to fast
forward the video to see if the participants came back into the room to try Bayley tasks once
more. If they did, coders indicated on the coding sheet that there was a break and then
resumed coding.
3. Often it was difficult to see the toddler’s face due to the angle of the child camera to the
toddler, so coding was done conservatively. The researchers preferred that the coders be
absolutely confident they saw that behavior than just think that’s what it was and code it.
4. Coders were also asked to use the notes section on the back as needed. Notes included
comments about the possible validity of the test, if the toddler was engaging in social
referencing, or if the toddler had an item during the assessment that distracted them across
multiple tasks.
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Appendix I
Task Names and Descriptions
Blocks – Child is presented with set of blocks, shown how to make a tower with three blocks,
and asked to build a tower as well.
Block Train – Child is presented with set of blocks, shown how to make a train with the cubes,
and asked to make one as well.
Concept of one – Child is asked to hand the administrator one block.
Retrieves toy – A small toy is placed inside a clear box and the child is asked to remove the toy
without moving the box.
Hidden toy – A small toy is placed inside one of two cups, cups are switched around, and then
child is asked to pick the cup she/he believes the toy is under.
Stick toy – Child uses a stick-like object to move a toy toward them on the table.
Pegboard – Child is presented with yellow, rectangular pegboard and asked to place 6 yellow
pegs in the holes.
Hidden objects – Child is shown a board with figurines on it, the board is then hidden by a
manila folder and the child is asked to locate a certain figurine within a picture that is presented.
The picture is a copy of how the board is set up.
Blue puzzle – Child is presented with a blue puzzle board that has 9 total pieces to fill in. The
pieces are in the shape of circles and squares.
Doll caretaking – Child is presented with a baby doll and asked to comb the baby’s hair, feed the
baby, and blow the baby’s nose.
Doll parts – Child is presented with a baby doll and asked to locate its body parts (e.g. fingers,
toes, nose, etc).
Pink puzzle – Child is presented with a pink puzzle board that has 3 total pieces. The pieces are
in the shape of a circle, a square, and a triangle.
Rotated pink puzzle – If child completes the pink puzzle taks, the administrator removes the
pieces and rotates the puzzle 180 degrees for the child to complete to puzzle once more.
Drawing – Child is given a piece of paper and a crayon and asked to mimic the lines and circle
drawn by the administrator.
Pencil holding – Child is given a piece of paper and a pencil and asked to draw with the pencil.
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Pellets in bottle – Child is given a small bottle and several tiny pellets and asked to put the
pellets into the bottle.
Story – Administrator reads a “Thomas the Tank Engine” story to the child.
Naming pictures – Child is shown 10 pictures (4 on the first page, 6 on the second) and asked to
name each one. For each one not named the administrator asks “where is the …” and the child
is expected to point to the corresponding picture.
Naming objects – Child is given several objects (e.g. ball, book, pencil, spoon, cup) and asked to
name each object.
Discriminate – Child is given several objects (book, cube, and key) and asked to point to the
object that the administrator names.
Match pictures – Child is shown a booklet that has one picture at the top and 4 pictures at the
bottom of each page. The child is asked to match the picture at the top with one of the pictures
at the bottom of the page by pointing to the corresponding picture.
Match colors – Child is shown a page with circular color splotches (3 or 5) and asked to place the
same colored circles on the corresponding splotches.
Beads in tube – Child is given a string of beads, shown how to put the beads into the tube, and
then asked to put the beads into the tube themselves.
Lacing beads – Child is given a string and several beads, shown how to put the beads onto the
string, and then asked to string the beads themselves.
Action pictures – Child is shown several pictures of children engaging in different activities. The
child is asked to point to the picture with the children engaging in the activity that is described
by the administrator.
Compare masses – Child is asked to hold two cubes and identify which is heavier than the other.
Geometric forms – Child is shown a square, a triangle, and a circle. The shapes are then hidden
from child’s view and administrator hands the child one to look at and feel. Then it is put back
with the others, all shapes are shown and the child points to the one she/he just saw and felt.
Tactile shapes – Child is asked to put hand through semi-arc in manila folder and feel a shape
(peg, cube, or square) on the other side. Then child is shown objects and asked to point to the
object they felt but could not see.
Prepositions – Child is given the bunny figurine and one cup. The child is asked to put the bunny
on top of the cup, under the cup, behind the cup, etc.
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Discriminate pictures – Child is shown a picture of an apple and then asked to point to the apple
on the next page of fruit. Child is then shown a picture of a giraffe and asked to point to the
giraffe on the next page of animals.
Compare sizes – Child is shown a picture of a small tree and a large tree and asked to point to
which is the larger and which is the smaller.
Counting – Child is asked to count.
Hand motions – Child is asked to mimic hand moves that the administrator (e.g. big circles on
the table).
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